
From: 
To: 
CC: 
Subject: 
Date: 
Attachments: 

Hi Phil, 

Bunlscc Bvron 
PbllliP & ooks {Brooks Phmio@epa gov) 
ae1s:c Eyan 
One Pager on Diesel Testing Status 

Janet asked that we pull together a one-pager for the Administrator re: everything happening on the 

various testing programs plus latest news o-

Attached is the one pager that I sent to Chris. He has sent this forward to Janet who will presumably 

share it with the Administrator. Most important new information from your team is that we are 
trending away from thinking there is a serious compliance issue with the 

I am working on some materials for Wednesday's discussion re : the 3.0 liter vehicles that we I hope 
to share tomorrow. 

Thanks, 

Byron 

•••••••••••••••••••••••••• 
Byron Bunker 

Director Compliance Division 
Office of Transportation and Air Quality 
Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Ml 48105 
Bunker.Byron@epa.gov 

Phone: (734) 214-4155 

Mobile: (734) 353-9623 
•••••••••••••••••••••••••••••••• 



From: 
To: 
Subject: 
Date: 

Montague. B, Latane 
Bunker Byron 
Two Daimler Press Releases from Today we discussed 
Friday, April 22, 2016 2:24:50 PM 

http://media.daimler com/ 

R. Latane Montague 
Partner 

Hog an Lovells 
Columbia Square 
555 Thirteenth Street. NW 
Washington. DC 20004 

Direct: 
Fax: 
Email: 

+1 202 637 6567 
+1 202 637 5910 
1a1aoe montague@hogaoloveus corp 

About Hogan Lovells 
Hogan Lovells Is an international legal practice that Includes Hogan Lovells US LLP and Hogan Lovells International LLP. 
For more information. see www hoganiovens com. 

CONFIDENTIALITY. This email and any attachments are confidential, except where the email states it can be disclosed; it 
may also be privileged. If received in error, please do not disclose the contents to anyone, but notify the sender by return 
email and delete this email (and any attachments) from your system. 



From: 
To: 
Cc: 

IYaku t,,mo 
GrundJer Cbd$tQQhet 

Cggk L$ 
S.bject: FW: Mffledes Presentation 
Data: 22 2016 7:59:00 #1 
Au.d1ment11 

Materials from our meeting on Wednesday with Mercedes. I wlll have a printed copy for our post 

VW discussion. 

Thanks. 

Byron 

•••••••••••••••••••••••••• 
Byron Bunker 
Director Compliance Division 

Office of Transportation and Air Quality 

Envir"onmental Protection Agency 

2000 Traverwood Drive 
Ann Arbor, Ml 48105 

Bunker Bvron@eoa.gQ)L 
Phone: (734) 214-4155 
Mobile: (734) 3S3·9623 

•••••••••••••••••••••••••••••••• 

From: Ball, Joel 
Sent: Wednesday, April 20, 2016 1:06 PM 
To: Bunker, Byron <bunker.byron@epa.gov>; Wehrly, line <wehrly.linc@epa.gov>; Cullen, Daniel 

<Cullen.Daniel@epa.gov>; Wright, DavidA <Wright.DavidA@epa.gov>; Ott, William 
<ott.willlam@epa.gov>; Snyder, Jim <Snyder.Jlm@epa.gov>; Dalton, Joel <Dalton.Joel@epa.gov> 
Subject: FW: Mercedes Presentation 

Joel Ball 
Light-Duty Vehlde Group 
Compllan<.e Division 
United State& Environmental Protection Agonc;y 
(734) 214-4238 
ball joel@epa gov 

From: Ball, Joel 
Sent: Wednesday, April 20, 20161:04 PM 
To: Lemieux, Sharon@ARB <sbaroo !eroieux@acb ca eav>; 'Regenfuss, Mlke@ARB' 
<roicbael ce«eofuss@acb ca,aov>; 'Montes, Thomas@ARB' <thomas montes@arb ca cov>; 
Lourenco, Jackle@ARB <Jackie I ourenco@arb ca 1wv>; 'Valencia, Thomas@ARB' 



<tvaleoci@arb ca ecv>; 'john.ng@arb.ca.gov' <iabo oa@arh ca sov> 
Subject: Mercedes Presentation 

Joel Ball 
Light-Duty Vehicle Group 
Compliance Division 
United States Environmental Protection Agency 
(734) 214-4238 
ban joer@epa gov 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Hi Victor, 

Bunker Byron 
Dvorak Victor 
Wehrly, unc 
FW: C.Ollecting our thoughts on defeat devices 
Monday, April 11, 2016 1:41:00 PM 
AC 24 December 1972.pdf 
AC 24-2 December 12zs Qdf 
AC 24·3 January 2001.pdf 

yocd-98· 13.J) 

Attached to this e-mail are the defeat device guidance letters that I mentioned last week. Also 

attached is a draft document that we are developing for staff training. The draft document is very 

much a draft and does not in any way constitute an articulation of final Agency policy. 

Thanks, 

Byron 

************************** 

Byron Bunker 

Director Compliance Division 

Office of Transportation and Air Quality 

Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, M l 48105 

Bunker. Byro n@l e pa. gov 

Phone: (734) 214-4155 
Mobile: (734) 353-9623 
******************************** 

From: Bunker, Byron 

Sent: Sunday, March 13, 2016 8:32 PM 

To: Orlin, David <Orlin.David@epa.gov>; Kataoka, Mark <Kataoka.Mark@epa.gov>; Phillip Brooks 

(Brooks.Phillip@epa.gov) <Brooks.Phillip@epa.gov>; Belser, Evan <Belser.Evan@epa.gov>; Kaul, 

Meetu <Kaul.Meetu@epa.gov>; Orehowsky, Gregory <Orehowsky.Gregory@epa.gov>; Wehrly, Linc 

<wehrly.linc@epa.gov>; Dalton, Joel <Dalton.Joel@epa.gov>; Ball, Joel <ball.joel@epa.gov>; Wright, 

DavidA <Wright.DavidA@epa.gov>; Ott, William <ott.william@epa.gov>; Snyder, Jim 

<Snyder.Jim@epa.gov>; Pidgeon, Bill <pidgeon.bill@epa.gov>; Olechiw, Michael 

<olechiw.michael@epa.gov>; Charmley, William <charmley.william@epa.gov>; Moulis, Charles 

<moulis.charles@epa.gov>; Stout, Alan <stout.alan@epa.gov>; Cook, Leila <cook.leila@epa.gov> 

Subject: Collecting our thoughts on defeat devices 

Attached to this e-mail is a word document that collects excerpts from the various regulatory 

provisions and circular advisories related to defeat device evaluations. The document also poses 
several hypothetical fact patterns and attempts to conclude if the described AECDs constitute defeat 



devices. The applicable advisory circulars are also attached. 

We would like to use this document to help make sure we are all on the same page regarding how to 

evaluate AECDs against the Defeat Device definition in the context of multiple applicable standards 

(FTP, US06, SC03 etc.) and the relief for AECDs that are "substantially included in the Federal 
emission test procedure". 

As a starting point to consolidate everyone's thoughts, we would appreciate it if you would review 

the document and using track changes and comments mark the document up to reflect your 

conclusions regarding the example cases. We will organize a meeting to discuss this further, but we 

would like everyone to do a little homework before we get together. 

Thanks, 

Byron 

•••••••••••••••••••••••••• 
Byron Bunker 

Director Compliance Division 

Office of Transportation and Air Quality 

Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor, Ml 48105 

Bunker. Byron@epa.gov 
Phone: (734) 214-4155 

Mobile: (734) 353-9623 

•••••••••••••••••••••••••••••••• 



MSPC Advisory Circular 

ENVIRONMENTAL ,AOTECTION AGENCY 
OFFICE OF AIR PROGRAMS • MOBILE SOURCE POLLUTION CONTROL PROGRAM 

A/C No. 24 Dec•ber 11, 1972 Pqe 1 of 4 pages 

Subject: Prohibition of u.e of !ai•aion Control Defeat Device• 

A. PlarpoH 

The purpo•e of thi• Advi,ory Circular is to ootify 
manufacturer• that EPA will refu•e to certify vehicles equipped with 
eaiaaioo control defeat device• aod to infora manufacturer• a• to the 
authority and criteria for any •uch refueal by EPA. The Circular alto 
appliee the policy .. t forth to the approval of runnins chaaa•• and field 
fix•• in~lvtoa the addition of Defeat Device• to vehicles. 

8. Back&Tound 

l. Ill a latter of July 12 , 1972, the Adllioi•trator notified 
all aaaufacturer• of light duty 110tor vehicle• that the Asency cooaider• 
sensor• and device• which may adversely affect eaissioo control under 
conditions or during operations likely to occur in ~c:ual vehicle use 
to be incoui•teot with the ioteot of the Cle1111 Air .,.:t. Specifically, 
it is the intent of the Act that vehicles be detigne : , built, and equipped 
so that when they are beina ·used by the motoring pu~ ic eais•ion• will be 
reduced to the extent indicated by the prescribed s: ,~dards during the 
period of their uaeful life. The fact that it may n,.,t be practicable to 
test prototype or production vehicles in order to assure the reduction• 
under many condition• which the vehicle will encounter does not mean 
intentional obviation of these reductions outside ct~ parameters of the 
test procedure is consistent with the Act . 

2. Th• "intent of the Clean Air Act" referud to in the letter 
has in part been implemented by reaulations as regar:s test vehicles. 
Paraaraph 8S.073-9(d) require• that all ea!••ioa control systems 
"shall be fuactionina" durioa the Federal Test Pl'ocedure . Paraaraphs 
8S.073-7(a) and (b) provide that emission data vehicles and durability 
data vebicl••• rupectively, "ahall be driven • • • vith all emissions 
control •yat ... i.Dstalled and operating ••• " durinB dl mileaae 
accumulation. Thea• provision• are in the reaulations to in1ure that 
eaaia•ion• COlltrol aysteas and devic•• which operate to achieve emission• 
reduction• durina emission tests operate similarly during mileaae accumula
tion ao that tbeir ability to achieve 111lilar eaiasion reductions durina 
normal uae for five years or 50,000 miles may be reasonably ••••••ed. 
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Devic•• •"9u.ch ar• d••t.aned tQ coaproai .. the .. 1aaion control effectiven••• 
of any ayac .. duriaa ail•••• accuaulation aa coapared with effectiV9D••• 
durtna .. 1aaioa teattna are.iDconeiateat vith the letter and purpo .. of 
the teet procedur••· Belle•, EPA cannot r.ertify teat vehicles eaployioa 
such devicee. 

c. Applicability 

The policy outliDed io thi• Adviaory Circular ie effective and 
applicable iaaediately. TIie provtaione of tbie Adviaory Circular apply 
to certificati01a teatin1 beainnina with the 1974 aodel year and to 
l"UQDin& chana•• and field fix•• which would involve the addition of any 
Auxiliary f.aiaaioo Control Device (A!CD) oo any aodel year vehicle. 

D. Definition• 

1. Auxiliary faiHiOD Control Device (A!CD) . AD A!CD 1a any 
ellllleQt of deatp which .. HH teaperature, vehicle apeed, eqine UM. 
~ran .. ieaion aear, .. ntfold vacuua, or any other par ... ter for the purpoae 
of activatioa, aodulatina, delaying, or deactivatina the operation of aay 
part of the eaiaai01S control syatea. 

2. Defeat Device. A Defeat Device 1a an A!CD that·reducH the 
effectivan••• of the eaieeioo control ayet .. under cOftditiona which .. , 
re.aaonably be expected to be encountered in noraal urban •ehicl• operation 
and uee, unl••• (1) such condition• are eubatantially :ncluded in the 
Federal .. 1eai01l teat proced~•. or (2) the need for · ~• AECD is juettfied 
in teraa of protecting the vehicle againet daaaae or :cidant, or (3) the 
A!CD doe, not go beyond the requirements of enatne st rting. 

!, Criteria for Detet111ioing the Acceptability of Certain A.ECDa 

l. An AECD 1• generally dee .. d to be a Defeat Device if it 1, 
deterained by EPA to reduce the effectiveness of an e-ission control ay,te& : 

a . In reaponae to any ambient, underhccd or passenger 
coaparteent air teaperature outside the 680.. 86° F ranae; 

b. In reepoua• to any acceaaory operating condition not 
encountered during the Federal .. 1,a1on teat; · 

c. ~ any tille ,pan in a apecific vehicle operatiDa mode. 

2, A!CDa that generally are acceptable include those which 
reduce th• effectivenea, of an .. 1aaion control ayatea in respon .. to: 

a. En1ine tewiperaturee (aa ,en .. d by oil or coolant 
teaperature or eoee other direct indicator) which are outside the range 
of noriaal, atabilized operating teaperaturea; 

b, Unuaual engine, eai11ion control •ystea, or 
vehicle operat1DI conditions which 11ay reaaoaably be expected to cauae 
daaaaa or deatruction to the engine or vehicle; 
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c. UDuaual -at•, eaiHioa coatrol •1•t•, or vehicle 
operatiJ,a c0Dd1t10ll8 vbich .. , reaaoaably be expected to preeeat a .. tety 
probl•; 

d. The -..a-nt of the tranell1H10Q ... r, •• l0111 H 
no U• delay ia aploy9d. 

r. DeteraiaatioD of Acceptability of Specific Device• 

1. All AICD• 111&at be deecribed 11, the .. aufacturer'a applicatioa 
for certificatiOll. ts.eed upo11 the de1cription of the dsvice, data 
derived froa auch teatin1 ••EPA .. , require or conduct, &Del any •hoviiaa• 
aade by the .. 11\lfacturar , EPA vill deterlline whether the device 1• 
acceptable or vbether it ia a Defeat Device. 

2. the cate1ort•• in Section E. above, are illuatrative only. 
therefon, the acceptability of each device vill be detend.aed oa a 
11,dividual baaia ainc• ,oae device~ .. Y not fit into on• of tbe cateaori•• 
in Section I. a~e, others are difficult to cateaori&•, ad atill others 
.. , have •re thaA one purpoH. If the device 1• deteraiaed to be a 
Defeat Device, EPA vill advt•• the manufacturer in vritilla tbat teat 
vehicl•• incorporatina such a device are not eliaible to provide data on 
the ba•i• of vbich certificatiOQ .. y be iaaued . 

3. 'Iba policy stated herein vill alao be a?plied with respect to 
deteraiaatioua by EPA under 40 en 85 .073-33 and 3.:. (runntq chaqH), uad 
approvals under 40 CFtl 85.073-S(f) (ca"CTY-over dat~ i . 

4. AAy 1974 model year vehicle which haa : ~aua aileaa• accuaula
tion vith a Defeat Device installed and opentias a diaalloved, unleH the 
aanufacturar can show that such operation cannot reasonably be concluded 
to have an iapact on the deterioration of the ••1ssion control ayat ... 

c. Uae of Carry-over Data 

If, ill accordance vith Advi•ory Circular No . 17, a .. nufacturer 
ha• propo•ad the u.e of carTy-over data for 1974, such data will be 
accepted to the extant that the data did not oriainata froa vehicle• 
equipped vitb Defeat DevicH. If Defeat Device• were u1ed on 1973 
aodel 7aar durability vehicle• to aenerata data intended to be uaed 
•• th• ba91• for 1974 aodel year cettification, teatin1 of 1974 aodel 
year durability vehicles which do not contain 1uch device• .. Y be re
quired, depend1D1 upon EPA'• jud ... nt whether th• use of the device .. , 
r~aonably be expected to have affected det~~JQt&tioq_of th~ .1973 ve~icle. 
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If Defeat Dfftcu wre uaed 0111973 aoclel year eaiaaiou data vehicle• 
to aenarate data inteoded to be u•ed •• the baeie for 1974 aadel year 
certification, teet1111 of 1974 model year eaieeioa data vehicle• which 
do not coutaiD web devicH vill be required. 

ntrc~ 

Mobile Source Pollution Control 
hoaraa 
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• OMSAPr ADVISORY CIRCULAR 
U.S. ENVIRONMENTAL PROTeCTION AGENCY 
OFFICE OF All AND WASTL MANAGEMENT 

A/C NO. 24-2 December 6, 1978 

Subject : "Prohibition of Emission Control Defeat Devices" -
Optional Objective Criteria 

I. Purpose 

PAIE 1 Of 4 PACES 

Tile purpose of this advisory circular (A/C) is to provide optional 
obj~ctive criteria to the manufacturers to assist the manufacturers and 
EPA in evaluating any Auxiliary Emission Control Device (AECD) which 
may be questionable. '11lis A/C supplements and does not supersede A/C 
No. 24 which reuwins in effect. 

II . Background 

A, On December 11, 1972, A/C 24 was published. In that A/C, 
guidelines and policy were discussed that dealt with the subject of 
deieat devices, which are defined as AECD's that reduce the effectiveness 
of the emission control system under conditions which may reasonably be 
expected to be encountered in normal urban vehicle operation and use, 
subject to some considerations outlined in A/C 24. 40 CFR 86. 079-22 
specifically prohibits the incorporation of defeat devices in vehicles 
or engines described by an application for certification. 

B. Since A/C 24 was published in 1972 (almost six years ago), two 
developments have occurred which have indicated the need to provide 
additional guidance to the manufacturers regarding defeat devices. 

1. The first development has been in the implementation of 
A/C 24. A/C 24 is somewhat general. This has necessarily led to 
situations in which EPA personnel may have had to make judguaental 
decisior.s about the acceptability/nonacceptability of various AECD's on 
a case-by-case basis, It would appear that giving manufacturers the 
~pportunity to elect to have defeat device issues evaluated against an 
objcctiv~ criterion would be desirable. 

~. The second development has been the rapid advance in the 
introduction of more sophisticated emission control systems, especially 
those that offer new flexibility in control capability. The most obvious 
exam?le of thi s new technology has been the rapid introduction of electronic 
control and modulation devices. It is EPA's judgment that the applica-
tiQn of electronic controls for emission control and other reasons on 
motor vehicle?s and engines will increase substantially in the next few 
years, and in the early 1980's ~ost, i~ not all, motor vehicles and 
engi~es will incorporate some sort of el~ctronic control system. 
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c. 1, When A/C 24 was published, most, if not all, AECD's were 
much less sophisticated than current and future systelllS and were easier 
to evaluate on a subjective basis. For example, the use of a teapera
ture sensing switch on the doorpost of a vehicle that va. used to trigger 
a significant loss of emission control when ambient temperatures were 
outside the FTP range was relatively easy to evaluate . 

2. Now, however, EPA is faced with the task of evaluating 
electronic control systems which may receive inputs from 11Ultiple sensors 
and control multiple actuators that affect the emission control systea's 
performance. It is clear that such emission control sytems are AECDs 
under the definition of A/C 24, and the problem that EPA is faced with 
is determining which systems represent defeat devices and which systems 
do not. Using A/C 24 to evaluate the types of devices that were in 
question during 1972 was relatively straightforward, but the elements of 
design which are important in the evaluation of the new technology may 
not be hardware items. Such elements of design could be control system 
log!c (i.e., computer software). and/or calibrations, and/or hardware 
items. 

3. While the greater flexibility of the new technology could 
be used to improve emission control capability, there is concern on 
EPA's part that the new technology may result in reductions in the 
effectiveness of emission control systems. The California Air Resources 
Board came to a similar conclusion in a Staff Report.* 

D. Given the complicated nature of the new technology, and the 
difficulty of evalu~ting the overall ·emission impact of multiple, con
tinuously variable emission control system parameters, an optional 
procedure that could be elected by the manufacturers 11ay be needed to 
assist the manufacturers in receiving timely and consistent evaluation 
of'this complex new technology. 

III. Applicability 

Titis advisory circular supplement is effective as an option available 
to manufacturers of 1980 and later model year light-duty vehicles and 
light-duty trucks . 

IV, Optional Objective Criteria for Determinations on Defeat Devices 

A, 11\e following guidelines set forth the showing by a manufacturer 
which EPA would view as demonstrating that an AECD is not a defeat 
device with respect to NOx within Federal Test Procedure (FTP) temperatures. 
In order to successfully utilize this option.each tested vehicle which 
contains a given questionable AECD would be expected co satisfy the 
appropriate criterion. 

~Stace of California Air Resources Board Staff Report, 78-1-3, 
December 23, 1977. 
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1. For an element of design whose NOx emissions during 
conditions reasonably expected to be encountered in nol'llMll urban vehicle 
operation and use within FTP temperature ranges is of concern. a manu
facturer may elect to demonstrate that the NOx emissions of the vehicle 
or vehicles in question are less than or equal to the following guidelines 
values. The test cycle used to generate the emission values is the 
Highway Fuel Economy Test (HwFET). 

Vehicle Type 

Light-Duty Vehicles 

Light-Duty Trucks 

FTP Temperature Range 

HwFET NOx Guidelines 

Guideline* 

1.22 tillles the applicable FTP 
NOx standard 

1.28 tillles the applicable FTP 
NOx standard 

v. Defeat Device Determination for Devices Identified as Suspect 
Under the Guidelines of Advisory Circular No . 24 

A. For those devices which EPA has identified as potential defeat 
devices by the criteria set forth in 40 CFR 186.079-22 and Advisory 
Circular No. 24 (with respect to their effect on :,,Ox emissions at 
highway speeds): 

1. llle manufacturer may choose not to use the HwFET NOx 
guidelines criteria to satisfy EPA that the device is not a defeat device, In 
those cases, EPA will make a determination whether the device is or is 
not a defeat device based upon criteria set forth in the regulations and 
Advisory Circular So. 24. However, the manufacturer's decision not 
to use the HwFET ~Ox guidelines will not preclude EPA from taking 
highway NOx emissions into account as is currently the practice. In 
this case, EPA will not use HwFET NOx perfor111ance as a firm, objective 
basis for deciding the acceptance of a potential defeat device but 
rather as additional information to assist EPA in making its decision in 
the context of A/C 24. If EPA ultimately determines that the device will 
not be considered a defeat device, this detet'lllination will be valid for 
that device for the entire product line as described in the manufacturer's 
application for certification. Likewise, a device that is ultimately 
deter111ined a defeat device will be judged a defeat device for the entire 
product line. 

2. The manufacturer may choose to use the HwFET NOx guidelines 
to demonstrate that the device should not be considered a defeat device. 
EPA will then monitor the HwFET NOx levels on certification and fuel 
economy vehicles (emission-data, running change, and fuel economy data 
vehicl~s) which incorporate the device . If the resulting HwFET ~Ox levels 
are :.<?ss t:1an or equal to the appropriate guideline levels, EPA will 

*For all ~uideline values in this A/C, the resultant product is to be 
round~d to the sam~ numb~r of signific~nt figures as the applicable 
F~P r~~uiremcnL , 
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not judge that specific vehicle to incorporate a defeat device with 
respect to highway NOx emissions within FTP temperatures. However. 
because a specific device can be used with different vehicle calibrations 
or itself be calibrated in many different ways. EPA will withhold judgment 
on the device in general. If the resulting HwFET NOx level is greater 
than the established levels. the manufacturer (according to paragraph 
F, below) must demonstrate to EPA why the device as applied to the 
specific vehicle and calibration, in light of the data from emission-data. 
fuel economy data, or running change vehicles, should not be a defeat 
device under the general provisions of A/C 24. 

VI. Actions to be Taken if a Device ls Determined to be a Potential 
Defeat Device 

A. If, prior to the issuance of a certificate, a device is 
determined to be a potential defeat device, EPA will withhold issuance 
of a certificate of conformity ·until the issue is resolved. 

B, If the device is determined to be a potential defeat device 
under the provisions of A/C 24, and at the manufacturer's option hJs 
been qu3lified and accepted for certification within an engine family 
based on HwFET levels which do not exceed the NOx guideline. EPA may 
take further action if additional data generated subsequent to certifica
tion of an en~ine family exceed the HwFET SOx guideline. Potential 
sources of such data include emission results on fuel economy data 
vehicles. In such cases, EPA will: 

1. Xormally disallow the use of the HwFET NOx guideline for 
future demonstration during that model year (i.e., for running change 
approval) that the device in qu~stion should not be considered a defe3t 
device within that engine family. The criteria that would be used to 
eval~ate such subseGuent running changes would be the general guidelines 
in the rei;•Jlations and A/C No. 24 , 

2. Deny any unapproved request for carryover or carry-across 
of any data from the engine family which included the vehicles exhibiting 
P.wFET levels above the :-.ox ratio guidelines . 

~obile Source Air Pollution Control (ANR-455) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL VEHICLE AND FUEL EMISSIONS LABORATORY 

2565 PLYMOUTH ROAD 
ANN ARBOR, MICHIGAN 48105-2498 

OFFICEOf 
AIR AHO RADIATION 

January 19, 2001 CCD-01-02 (HD) 

Dear Manufacturer 

Subject: Advi•ory Circular 24-3 

Enclosed for your use is an Advisory Circular (A/C) 24-3, •Implementation 
of Requirements Prohibiting Defeat Devices for On-Highway Heavy-Duty Diesel 
Engines.• We have prepared this A/C to assist manufacturers in better 
understanding how EPA will implement the Clean Air Act prohibition of defeat 
devices as they might occur in heavy-duty diesel engines certified for use in on
hiohway applications. In particular, this A/C focuses on how data generated under 
the Supplemental Emission Test and the Not-To-Exceed test will be used when . 
evaluating the emission performance of diesel engines designed to meet the 2.4 
g/bhp-hr HC+NOX emission standard prior to model year 2007 when acceptable 
emission performance over these tests are mandated by our regulations. This A/C 
references and incorporates a number of the provisions included in the October 
15 , 1998 guidance letter to manufacturers, •subject: Heavy-duty Diesel Engines 
Controlled by C>nboard Computers: Guidance on Reporting and Evaluating Auxiliary 
Emission Control Devices and the Defeat Device Prohibition of the Clean Air Act.• 

From the enclosed A/C 24-3, we have described how manufacturers can use 
data generated over these tests to provide themselves with greater assurance that 
their engines and emission control systems do not contain devices or design 
strategies that could be considered by EPA as possible defeat devices. 
Additionally, we encourage manufacturers to supply information to EPA during 
certification regarding performance over these cycles. Supplying such data will 
help speed EPA's review of the application and enable completing certification in 
the minimum amount of time. · 

If you have additional questions regarding this guidance, please do not 
hesitate to contact your EPA certification representative. If a widespread 
industry response suggests a general follow-up meeting would be useful, we will 
schedule this at the earliest opportunity to assure maximum time is available to 
manufacturers to reflect this guidance in their future certification programs. 

Sincerely., 

.f.t'; .!::rector 
Certification and Compliance Division 
Office of Transportation and Air Quality 

Enclosure 

Bf\,( G.( c.. 1>u~k'1.eJ 
Bruce c. Buckheit, Director 
Air Enforcement Division 
Office of Regulatory Enforcement 



January 19, 2001 

Advisory Circular Number 24-3: Implementation of Requirements Prohibiting Defeat 
Devices for On-Highway Heavy-Duty Engines 

I. Purpose 

The purpose of this advisory circular (NC) is to provide manufacturers additional 
guidance regarding EPA 's procedures for evaluating Auxiliary Emission Control Devices 
(AECDs) associated with on-highway heavy-duty diesel engines designed to meet the 2.4 g/bhp
hr NMHC + NOx FTP emission standard. Specifically, this A/C extends 1998 Guidance 
Document VPCD-98-13 to those technologies expected to be used to meet the 2004 model year 
standards and provides objective screening criteria to assist both the manufacturer and EPA in 
evaluating AECDs. This A/C supplements and does not supersede A/C 24 and A/C 24-2 which 
remain in effect. This A/C also references and incorporates portions of the 1998 guidance 
document which also remains in effect and is the particular source for clarifying AECD 
reporting requirements. 

II. Background 

A. On December 11, 1972, EPA published A/C 24 which provided general 
implementation guidelines and policies regarding how EPA would enforce the prohibition on 
defeat devices. 

B. On December 6, 1978, EPA published Advisory Circular 24-2, "Prohibition of 
Emission Control Defeat Devices - Optional Objective Criteria," which provided additional 
guidance from the Agency regarding the prohibition on the use of defeat devices, including the 
use of the Highway Fuel Economy Test as a supplemental test for evaluating the emission 
impact of AECDs for use on passenger automobiles and light trucks. 

NC 24-2 was developed to address two issues in particular. First, while the Clean Air 
Act and implementing regulations clearly prohibit defeat devices, earlier defeat device guidance 
on how EPA and manufacturers should implement this prohibition was somewhat general, 
commonly requiring case-by-case judgmental decisions by EPA. It was determined beneficial to 
provide objective criteria which both manufacturers and EPA could use in evaluating potential 
defeat devices. Second, the rapid development of sophisticated emission control systems and 
strategies, typically relying on advanced electronic and computer controls, provided new 
opportunities for optimizing emission control performance of light-duty vehicles and light-duty 
trucks. However, the increased sophistication and complexity also made it more difficult and 
time consuming for both manufacturers and EPA to evaluate AECDs for potential def eat 
devices. The criteria could be routinely employed by the manufacturer during the development 
process and prior to submitting an application for certification. It has become routine practice 
for the manufacturer to share with EPA the results of its own evaluation using these objective 
criteria. The availability of data demonstrating emission performance at or below this objective 
criteria significantly assisted EPA in its evaluation process and has resulted in more timely 
review of a manufacturer's application for certification. While this guidance provides an 
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objective means for manufacturers and the Agency to evaluate AECDs, as described below, such 
objective criteria are appropriately used as screening tools and are not binding limits. 

C. Much the same situation now exists with heavy-duty engines. More sophisticated and 
complex emission controls are being used and the trend toward such controls continues. For the 
engines designed to meet the 2004 model year standards, EPA anticipates improvements in fuel 
metering, the use of advanced turbocharger designs and the use of cooled EGR systems, for 
example, to be common. These systems will be closely controlled using advanced electronics 
including on board computers, analogous to the trends in light duty emission controls in earlier 
years. Thus, as was the case for light duty vehicles and trucks, the concerns for how best to 
implement the defeat device prohibitions needs to reflect these technology trends. Similarly, the 
benefits of adopting objective screening criteria for the heavy-duty program are also apparent. 

D. EPA described such a set of objective screening criteria in its October 15, 1998 
guidance letter to manufacturers, "Subject: Heavy-duty Diesel Engines Controlled by Onboard 
Computers: Guidance on Reporting and Evaluating Auxiliary Emission Control Devices and the 
Defeat Device Prohibition of the Clean Air Act." We issued this guidance to ensure 
manufacturers clearly understand the need and regulatory obligation to identify and report 
AECDs for EPA evaluation against the defeat device prohibition. This guidance also established 
screening tools to assist EPA in evaluating the appropriateness and impact of AECDs which 
affect emissions performance outside of FTP operating conditions. This guidance letter included 
specific test procedures and emission performance assessment criteria applicable to heavy-duty 
on-highway diesel engines for the 2000 and later model years as well as design screening criteria 
applicable to the 2000 and later model years of both heavy-duty diesel highway engines and 
nonroad diesel engines. 

The emissions performance screening tools included in the October 1998 manufacturer 
letter centered around the EURO Ill steady state test and the not-to-exceed (NTE) test (hereafter 
referred to as the Supplemental Emission Test and NTE test). Technical specifications and 
testing requirements for these tests were included in the guidance letter as well as specific 
emission performance screening limits. Also included were objective design-based criteria 
which defined when it is appropriate to activate certain commonly used AECDs (such as 
injection timing advance during cold engine operation to prevent misfire and limit white smoke). 
AECDs which do not exceed the emissions performance screening criteria when evaluated 
according to these test procedures and which fall acceptably within the design-based screening 
criteria would then, absent other information suggesting potential defeat device concern, be 
considered by EPA to not warrant further defeat device investigation and would be considered 
acceptable for certification. 

This Advisory Circular 24-3 incorporates much of the information contained in the 
October 1998 guidance letter as it pertains to heavy-duty on-highway diesel engines, updating 
some of the technical information and expanding on the description ofEPA's implementation 
policy. Nevertheless, the reader may wish to consult the October 1998 guidance letter for 
additional discussion on the need and procedures for identifying AECD's and for additional 
background. 
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E. Finally as background, EPA published final requirements for model year 2004 and 
later engines on October 6, 2000 (65 FR 59896). Applicable beginning with the 2007 model 
year, engines must comply with the Supplemental Emission Test and the NTE test limits as well 
as the FTP standards. These regulations adopted some modifications to the Supplemental 
Emission Test and NTE test procedures and the compliance requirements compared to those 
specified in the October 1998 manufacturer guidance letter. 

III. Applicability 

This advisory circular is applicable to heavy-duty diesel engines certified for use in on
highway applications and in compliance with the 2.4 g/bhp-hr NMHC + NOx emission standard. 

IV. Definitions 

For on-highway heavy-duty diesel engines, the following regulatory provisions apply: 

I. Auxiliary Emission Control Device (AECD). An AECD is any element of 
design that senses temperature, vehicle speed, engine RPM, transmission gear, manifold 
vacuum, or any other parameter for the purpose of activating, deactivating, or modulating the 
operation of any part of the emission control system. See 20 CFR 86.082-2 and 86.094-2. 

2. Defeat Device. A Defeat Device is an AECD that reduces the effectiveness of 
the emission control system under conditions which may reasonably be expected to be 
encountered in normal vehicle operation and use, unless (I) such conditions are substantially 
included in the applicable Federal Emission Test Procedure for heavy-duty vehicles and heavy
duty engines described in subpart N of 40 CFR Part 86; (2) the need for the AECD is justified in 
terms of protecting the vehicle or engine against damage or accident; or (3) the AECD does not 
go beyond the requirements of engine starting. 

Y.. Consideration of Basic Design 

As discussed above, an AECD can include any element of design or control strategy 
including, for example, elements of the basic fuel metering and timing strategy imbedded within 
the engine's computer control system as well as switches, timing devices and other pieces of 
hardware since any of these could clearly be recognized as devices which could impact emission 
performance during operation outside that well represented by the ITP. In determining whether 
there is a need for the AECD to prevent damage to the engine, EPA will consider the whole 
engine and emission control system to evaluate any impact on emission performance outside of 
the FTP operating conditions. 
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This approach to defeat device evaluation by considering the entire system is appropriate 
due to the many interdependencies between individual components or elements of design in 
modem heavy-duty engines. For example, turbocharger systems can be limited by high 
compressor discharge temperature which in turn is influenced by a wide range of parameters 
including such parameters as the ambient temperature, altitude, under hood cooling design, EGR 
strategy and calibration, and the horsepower requirements of the engine during these non-FTP 
operating modes. In evaluating whether an AECD is needed to protect the engine's turbocharger 
system against over temperature conditions which could result in damage to the turbocharger 
system, EPA needs to evaluate the design strategy across the wide range of such inter-related 
parameters, for example, to determine if the protection is necessary, or is the result of the 
selection of inferior designs. As set out in the 1998 guidance, EPA will not approve an AECD 
for a frail engine design where the need for engine protection is the result inadequate design of 
the engine, when viewed in comparison to available technology. 

EPA prefers to rely on emission performance rather than design specifications in 
determining whether a manufacturer's proposed product offering qualifies for emissions 
certification. Thus a variety of design strategies may be acceptable if they all provide acceptable 
emissions performance. Indeed, EPA encourages design innovations on the part of individual 
manufacturers as this can result in improved product offerings and less cost to manufacturers and 
consumers. However, in the case of defeat device evaluations, we must evaluate any increase in 
emission levels by considering the design strategy selected by the manufacturer. 

In evaluating whether an AECD is a defeat device, EPA will consider the impact on 
emissions during operating conditions not well represented by the FTP using the objective 
screening criteria set forth in this NC. lfthe AECD's impact on emissions performance is not 
within the guidelines described in section VI. 1 and YI. 2 of this NC or the AECD is not 
accepted via the specific design criteria described in section VI. 3 of this NC, then EPA will 
consider whether the emission control system represents a reasonable design attempt by the 
manufacturer to control emissions over all operating conditions. If an AECD is expected to cause 
an excessive increase in any regulated pollutant, EPA will consider whether design alternatives 
are available which would make the engine/emission control system less susceptible to the need 
for an AECD that increases emissions to the extent of the proposed AECD. 

A. AECDs required to protect the engine/emission control system 

This type of an AECD would generally modulate some part of the system during non-FTP 
operating conditions for the purpose of protecting the system against damage. Using the example 
of over temperature protection of a turbocharger, EPA will consider whether alternative engine 
and emission control systems including turbocharger systems are available that would further 
limit the concern for over temperature damage or otherwise reduce the likelihood of high 
temperature operation so as to also avoid damage to the turbocharger. In determining what 
alternative engine and emission control system designs are available, EPA will consider those 
designs available in other applications including those.applications certified by other 
manufacturers which would be reasonably transferable to this particular manufacturer's design. 
If a manufacturer chose to certify a heavy-duty diesel engine without incorporating an element of 
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design typically found on other certified designs (for example, the manufacturer chooses to use 
an aluminum or copper EGR cooler which requires, for corrosion protection, reducing or shutting 
off-EGR over a broad range of conditions not represented during the FTP, rather than using 
stainless steel for the EGR cooler which would require more limited, if any, AECDs for 
protection), EPA would consider whether the improved emission control design (stainless steel 
EGR cooler in this example) was reasonably available for use by the manufacturer and would 
have resulted in less need for an AECD which reduces the effectiveness of the emission control 
system. If EPA determines these conditions exist, then EPA reserves the right to determine the 
use of the AECD represents a defeat device. 

B. AECDs which are incapable of adequately controlling emissions during non-Ff P 
operating conditions. 

The AECD examples discussed above generally describe a type of AECD which actuates 
or adjusts an engine or emission control system parameter during non-FTP operating conditions 
in a manner different from how they operated during the FTP and, in doing so, results in 
increased emissions. It is also possible to have an AECD which, due to its inferior design, results 
in higher emission levels under non-FTP conditions compared to alternatively available designs. 
An example might be a relatively unsophisticated EGR system which performs well enough 
under FTP conditions to meet the FTP standards, but this same operation under speeds and loads 
not well represented by the FTP or at higher temperatures would result in insufficient exhaust gas 
re-circulation and significantly increased NOx emissions. EPA will examine the anticipated 
emission performance under non-FTP operating conditions and, if the emission levels exceed 
those of the objective criteria described in section VI., will consider the basic design strategy of 
the engine and could determine the existence of an unacceptable AECD even if the strategy 
physically has the same limits or range of operation during both FTP and non-FTP operating 
conditions. The existence of a defeat device strategy may be determined especially if the 
manufacturer's choice of a basic design strategy is incapable of approaching the same degree of 
control compared to alternative systems more typical of the industry. 

VI. Screening Tools to Assist in Evaluating AECDs 

EPA will use three objective screening tools in evaluating compliance with the defeat 
device prohibition. The first two tools are emission performance screening tools called the 
Supplemental Emission Test Limits and Not-to-Exceed (NTE) Limits. The third tool is a set of 
design-based screening criteria. EPA will also use any other available information relevant to 
determine compliance with the defeat device prohibition. 

1. The Supplemental Emission Test is a test based on the European steady-state 
engine certification test. The test consists of 13 steady-state modes covering a broad range of 
highway-type operating conditions. The Supplemental Emission Test demonstrates the 
emissions performance of engines over these highway-type operating conditions. The testing and 
technical requirements for conducting the supplemental EURO III test are described in 40 CFR 
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86.1360; these are the requirements adopted for mandatory testing beginning with the 2007 
model year for these engines. These testing requirements update those included in the October 
18, 1998 guidance letter to manufacturers described earlier; the manufacturer should follow the 
procedures adopted in the regulations rather than those included in the October 1998 guidance 
letter. 

The acceptable emission performance limits which EPA will use under this NC for this 
Supplemental Emission Test are described in 40 CFR xxxxx. 

EPA may choose to conduct this Supplemental Emission Test over the same temperature 
and altitude range as the FTP standards. 

2. In addition to Supplemental Emission Test results, EPA will use a Not-to
Exceed (NTE) test to screen for a wide variety of potential defeat devices. The NTE defines a 
broad range of engine speed and load points (called the NTE Control Area) under which engines 
are expected to emit at reasonable levels in normal ambient conditions. The testing and technical 
requirements for conducting the NTE test are described in 40 CFR 81.1370; these are the 
requirements adopted for mandatory testing beginning with the 2007 model year for these 
engines. These testing requirements update those included in the October 18, 1998 guidance 
letter to manufacturers described earlier; the manufacturer should follow the procedures adopted 
in the regulations rather than those included in the October 1998 guidance letter. 

The acceptable emission performance limits which EPA will use under this NC for this 
NTE test are described in 40 CFR 86.007-l l(a)(4)(i). 

EPA may choose to conduct this NTE test over temperatures ranging up to 100 degrees F 
and altitudes ranging up to 5500 feet; these are the temperature and altitude ranges required 
under the mandatory test program described in 40 CFR 86.007-l l(a)(4)(ii). 

3. Finally, EPA will use objective design-based screening criteria to evaluate 
specific AECDs with respect to the prohibition against defeat devices. The design criteria are 
the same as described in Attachment III to the 1998 guidance letter referenced earlier. 

A particular engine strategy, as reported in the certification application satisfies the 
objective design-based screening criteria if it is within the criteria described in Attachment III to 
the 1998 guidance letter. 

VII. EPA Evaluation of Potential Defeat Devices 

A manufacturer has a responsibility to describe all AECDs in its application for 
certification. Thorough disclosure of the presence of such an AECD and its expected impact on 
emission performance is essential in allowing EPA to evaluate the AECD and determine whether 
it represents a defeat device. Clearly, any AECD which is not fully identified in the 
manufacturer's application for certification and for which emissions impacts are not provided 
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cannot be appropriately evaluated by EPA and therefore cannot be detennined to be acceptable 
by EPA. 

One way that a manufacturer can help assure itself that a device or control strategy does 
not represent a defeat device is to conduct tests under the Supplemental Emission Test and NTE 
tests adopted as part of the 2004 Heavy Duty Engine standards final rule (October 6, 2000; 65 
FR 59896). Where manufacturers provide data on their certification test engines which 
demonstrate that the device or control strategy does not cause the engine to exceed the NTE and 
Supplemental Emission Test screening limits set forth in this A/C, EPA believes there will be no 
need for additional testing or evaluation by EPA unless EPA has some specific reason for 
questioning the accuracy of the manufacturer-supplied data (for example due to questionable 
implementation of the test procedures) or believes the data does not suggest acceptable 
perfonnance under other operating conditions (for example, if a manufacturer supplied data on a 
limited portion of the NTE Control Area and not under conditions expected to result in 
maximum emission levels, then EPA may choose to conduct additional testing to better 
represent, in this example, NTE performance). EPA does not intend to conduct confirmatory 
testing during certification to evaluate AECDs for manufacturers who have supplied valid test 
data demonstrating that their AECDs do not result in exceeding the emission perfonnance levels 
provided via this A/C. If all available data sufficiently demonstrate that the AECDs are not 
expected to result in emission levels exceeding the screening criteria, EPA sees no need for 
further infonnation to evaluate whether satisfactory emission control is maintained over a wide 
range of typical in-use operating conditions. Absent other infonnation raising significant 
concern about the potential existence of a defeat device, such as an identified AECD that appears 
designed to circumvent the screening criteria, EPA would intend to rely upon this emission 
performance data and the manufacturer's description of its AECDs in issuing a certificate of 
emission compliance. 

A determination of acceptable perfonnance during testing of a certification engine of 
course does not necessarily mean acceptable emission perfonnance on typical production 
engines or during typical consumer operation. EPA expects that manufacturers will assure their 
production line and in-use engines also confonn to the applicable standards and the prohibition 
against defeat devices. EPA may choose to evaluate such engines after certification approval and 
expects to use the same screening tools to evaluate compliance with the defeat device 
prohibition. 

EPA intends to use its authority 40 CFR 86.004-16 and CFR 86.091 - 29 (b) to test 
certification engines according to procedures referenced above, when appropriate, to evaluate the 
emission impacts of any AECD which the Agency is concerned may result in increases in 
emissions during operation not well represented by the FTP. This includes testing according to 
the Supplemental Emission Test and NTE test procedures as well as testing at ambient 
temperature and altitude conditions described above. Any such testing that the Agency deems 
necessary in order to complete its defeat device evaluation may, according to 40 CFR 86.091-
29(b )(2), be conducted at a site of EPA's choice including the manufacturer's test facility. Any 
such necessary testing must be completed and the results considered before EPA will proceed 
with any decision to certify the affected engine family(ies). Therefore manufacturers should 
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consider the potential need for such supplemental testing in planning their certification program 
so as to assure that any potential investigation which might include supplemental testing not 
delay any needed production start. 

EPA will also use the objective design-based criteria as described in Attachment Ill to the 
1998 guidance letter. 

Engines tested according to these procedures and not exceeding the screening criteria 
performance limits referenced above, meeting the deign-based objective criteria and absent any 
other information suggesting a defeat device concern will be determined by EPA to not warrant 
further defeat device investigation. Engines failing to satisfy these criteria will need to be 
further evaluated on a case-by-case basis and may be determined to be incorporating prohibited 
defeat devices. For AECDs which cause emissions to exceed these performance criteria, EPA 
will evaluate the need for the AECD based upon the information supplied by the manufacturer in 
its application for certification. EPA may conduct additional testing or may request the 
manufacturer supply additional information if necessary to make a defeat device determination. 

Gregory A. Green, Director 
Certification and Compliance Division 
Office of Transportation and Air Quality 

Bruce C. Buckheit, Director 
Air Enforcement Division 
Office of Regulatory Enforcement 



·uNITell st~'l'l!!s. ENVIRONMENTAL·: PROTEC110N .ACleNCY 
• ~TIOZ.W. VEH~ AND t=Ul!L Eftll.SSlbNs· IABORATORY . 

· · 25615 'PL YMOUJ1i ROAD · . 
ANNARBOR,.MlCHkiAN4'01~ . . • ' . . 

October 15, 1998 

Subject: Heavy~ Diesel Bnpes Controlled by .Onbo(lld C;omputms: GuidlDOC! Oil Rq,oning 
and BvaJnati,,,g Amdliaiy Emt.ssion Conttol Devices and t1:i.e Defeat'Devicc Probfbitic:m of the -
Clean ..\ir A.at · · 

·&closed with. this 1ett.et ts a guldmce·documeut whfcb.~ the ideatific:atian and 1eportmg 
of c;atain oa.•boald <lOXPpUt£r controlled systa:!lS on t;1cctronically controlled diCIICJ. eagme:; used 
in heavy-duty motor vddc1cs ~DOmOed equl,pmc:m for pmposes of~ unckt.11tlc n 
-oftbe Ciean·Afr Ad. This·docmnem also Mnfirms· and clmi1les prior BPA iub::a:~ou of tho 
Cl4*1 Jur·.Aot'11 prablbi#on against defeat deYICICIS as appllocl.to eagmes "OVl1h tliesc1;YJ>CS of . · 
onboani ~ cootrols. Finall;y0thiJ.doc1c,MD1: providc,s objective san:cmng tools'to assist. 
~ and BPAm evalualiq AlDciliuy Emission OmtroJ Devk:cs as dlsy relate to 1b, 
.prohloitian against dcfi=al dev.ices and the cet1fflcati0Jl of OD.•highway clieee1 Mginos 1bat wli2lC 
them. BP A iJrten4s to develop shnilar screenfn« tools fi>r other clasees in~ tutwe. 

This guidance iS hem& ~jointly by ePA's Office of'Mobile a~.and OfBcc, of · 
R~ ~ bec:allsc ~ offices arezespoD$1"'blc.&r1ho ~cin that engines 
meet emission standa?4.s 1or·~ nsc:fb1 .Im:$. tuJd for the eafotoetucnt of~ Clean Air Act 
prohibition·qaimt saateglc; Wblc.b. mdnoe tlle ~ of emission c:omml ~ -
Tespectivcly . , . . , . . . . . 

lfy.ou ~Cl IID)' qu.estiQils about Uds ~~please contaat Your ctll'dfl~ tem 
rcpre.senmtivc. · · · · 

Shicerely> 

. Bruce C: Buclcheit. Dm,ctor 
Air~Divtaian 
~of~Bnfon:emenl 



·uNITED STATES l!NVIRONIENTAL PROTECTION AGENCY' 

WASHINGTON, D.C. 20460 

October 15, 1998 

Heavy-duty Diesel Engines Controlled by Onboard Computers: Guidance on Reporting and 
Evaluating Auxiliazy Emission Control Devices and the Defeat Device Prohibition of the Clean 

Air Act 

l Purpose 

This guidance addresses the identification and reporti!J8 of certain onboard computer 
controlled systems on electronically controlled diesel engines used in heavy-duty motor 
vehicles and nomoad equipment, for pwposes of certification under Title n of the aean Air 
Act. This document aho confirms and clarifies prior EPA intetpietatiou of the Clean Air A~'s 
prohibition against defeat devices as applied to engines with these types of onboard computer 
controls. Finally, this document provides objective screening tools to assist manufacturers and 
EPA in evaluating these Auxilimy Emissions Control Devices (AECDs) as they relate to the 
prohibition against defeat devices and the certificati.on of engmes that utilize these A£CDs. 
Unless ~erwise noted, the term "heavy-du1;Y diesel engines" in this guidance refers to both 
on-highway heavy-<luty diesel engines and nomoad diesel eogines. 

E.P A is issuing thiJ guidance at this time bcaluse (1) in the near future almost aD on
highway heavy-duty diesel engines and many non-road diesel engines will have onboard 
computers controlling the operation of the cnsme and its emissions control system; (2) the 
increased complexity of computer controlled engine management systems, including the 
various sensors and software associated with these systems, bas led to an increase in ~e 
number and type& of AECDs; and (3) recent investigations and enforcement actions by the 
Agency and the State of California have revealed that the maialfacturers of the majority of the 
on-highway heavy duty diesel engines sold in this country have employed onboard computer 
strategies that arc defeat devices. 

n. ·Background 

The Clean Air Act's fcdc:ral mobile source progrmu has three basic elements. First. 
Congress authomed EPA to promulgate emission standards to control emissions that lead to 
harmful air pollution. This includes setting specific emi53ion limits that vehicles and engines 
must meet when tested in accordance with established test procedures. Second. Congress also 
proml>ited manufacturc.n; from using devices that "defeat" the pollution control system used 
during the emission standards testing. This second elemeut, known as the statutory "defeat 
device prohibition," is similar to othea- rcstric:tiom under the Clean Air Act that prohibit factoiy 
or power pla;nt operators from turning off or disabling their pollution control systems. The 
third element of the statutory scheme involves compliance related measures, including a 
c«tiJication program, assembly line audits. in-use recall, and authority to a9sess civil penalties 
for violations of the Clean Air Act's prom'bitions. All three elements reflect that the purpose of 
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the emissions standards, defeat device prohibition, and compliance measures is to achieve the 
desired emissions reductions during actual operation and not just during operation under 
laboratory conditions. 

EPA• s regulations implement thcae Clean Air Act provisions in several ways. First, 
EPA has established detailed test procedures that are used to measure compliance with the 
emissions standards. These are known as the "Federal Test Procedure" or ''FTP." BP A has 
also prohibited the use of defeat devices in these and other engines. Second, a manufacturer is 
required to obtain a certificate of conformity from BP A prior to introduction of a new heavy
duty diesel engine into commerce. The manufacturer must submit a complete and ttuthful 
application to EPA, including any required test information. To implement the defeat device 
prohibition, manufit.cturers also must provide a detailed description of the basic pollution 
control system for the vehicle or engine, and identify and provide a detailed description of each 
clement of design that may change the emission control system compared to its operation 
during FTP testing to demonstrate compliance with the emission standards. If EPA determines 
that the vehicle or engine will comply with the emission standards, the defeat device 
probi'bition, and other requirements, for its uscfill life, then EPA issues a certificate of 
conformity. Thereafter, BP A may require or conduct assembly line and in-use testing and may 
suspend production and order the manufacturer to recall vehicles or engines that do not meet 
emission standards throughout their useful life. EPA also has the authority to seek fines and 
other sanctions where a manufacturer introduces into commerce a vehicle or engine that differs 
from that descn"bed in the manufacturer's Gertification application or that contains a defeat 
device. 

m . Prior Agency Guidance 

EPA has published prior guidance documents addressing issues relating to the subject 
of this guidance. For example, Advisory Circular 24 <:·AJc 24") (1972) generally defines and 
discusses defeat devices and AECDs. A/C 24-2 (1978) provides guidance relevant to the use 
of electronic engine controls. It clarifies that electronic control systems that affect the 
emissions control system's performance are AECDs. 

In addition, BP A has interpreted the ABCD and defeat device requirements in the 
context of several IUJ.crnakings. See.~ 57 FR 31894 (July 17, 1992). including discussion 
of emission control system logic, on~board computer software. calibrations and hardware items 
as AECDs and providing objective criteria to aid in evaluating AECDs that controlled 
emissions of carbon monoxide; and 59 FR 23418 (May S, 1994), stating that onboard 
computcc algorithms that improve fuel economy but increase NOx emissions in diesel engines 
during highway driving by retardmg ti.ming during transient engine operating conditions and 
advancing timing during steady state operating conditions are illegal defeat devices. 

Most recently, EPA issued guidance to light-duty vehicle lll8.1lU1acturecs emphasizing 
that all applications for certification must include a detailed description of each AECD. The 
detailed description of the AE.CD should include parameters sensed and controlled and the 
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effect on emissions, both on- and off-cycle. This guidance also reiterated that manufacturers 
must justify any AECD that results in a reduction in the effectiveness of the emissions control 
system. (Sec, Dear Mammcturcr Letter dated May 27, 1998.) 

IV. Applicability 

This guidance is applicable as follows: 1) prior guidance continues to be applicable 
including A/C 24 and A/C 24-2; 2) guidance related to the specific design information about 
electronic control AECDs that must be submitted with appJications for certification is 
applicable to all heavy-duty diesel engines which utilize electronic controls beginning with 
applications for certification submitted to EPA on or after December 1, 1998; 3) guidance 
related to the manufacturers use of objective emissions screening tools in certificate 
applications applies to model year 2000 and later on-highway heavy-duty diesel engines; 4} 
guidance related to the manufacturer's use of objective design screening criteria in certificate 
applications applies to model year 2000 and later on-highway heavy-duty diesel engines. 

While this guidance Specifically addresses issues arising in the conte>e:t of heavy-duty 
diesel engines using retarded injection timing for NOx control, manufacturers of other vehicles 
or engines should use the discussion of AECDs relating to onboard computers and electronic 
controls during the certification process, and compliance with the prohl'bition against defeat 
devices, because the same regulatory and statutory requirements concerning ABCDs and 
defeat devices apply to these manufacturers as to manufacturers of heavy-duty diesel engines. 

·v. Definitions 

For on-highway hc11;vy-duty diesel engines, the following regulatory definitions apply: 

1. Auxiliaiy Emission Control Deyice (AECQ). An AECD is any element of 
design that senses temperature, vehicle speed, engine rp~ transmission gear, manifold 
vacuum, or any other parameter for the purpose of activating. deactivating, or modulating the 
operation of any part of the emission control system. See 40 CFR 86.082-2 and 86.094-2. 

2. Defeat Device. A Defeat Device is an AECD that reduces the effectiveness 
of the emission control system under conditions which may reasonably be expected to be 
encountered in normal vehicle operation and use, unless ( 1) such conditions are substantially 

· included in the Federal emission test procedure; (2) the need for the AECD is justified in terms 
of protecting the vehicle or engine against damage or accident; or (3) the ABCD does not go 
beyond the requirements of engine starting. Sec 40 CFR 86.094-2. 

For nonroad diesel engines, the following regulatory definitions apply: 

1. Amtjljary Emission Control Device (AECD} means any clement of design 
that senses temperature, vehicle speed, engine rpm, transmission gear, or any other parameter 
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. for the purpose of activating, modulating, delaying, or deactivating the operation of any part of 
· the emission control system. See 40 CFR 89.2 

2. Defeat Device means any device, system or element of design which. senses 
operation outside normal emission test conditions and reduces emission control effectiveness. 
A defeat device includes any auxiliary emission control device (AECD) that reduces the 
effectiveness of the emission comrol system under conditions which may reasonably be 
expected to be encountered in normal operation and use unless such conditions are included in 
the test procedure. A defeat device docs not include such items that either operate only during 
engine starting or are necessary to protect the engine (or equipment) against damage or 
accident during its operation. See 40 CFR 89.107-96. 

VI. · Auxiliary Emission Cont;rol Devices CAECD!) 

Recent EPA and CARB investigations have revealed that heavy-duty diesel engine 
manufacturers are not fully and appropriately reporting AECDs as part of the certification 
process. This is particularly evident for electronically controlled engines, where numerous 
sensors, software calibrations, and algorithms may be used to modulate and control multiple 
aspects of the engine operation, including operation of some or all of the emission control 
system. Ally software or hardware that modulates, activates, or deactivates any part of the 
emissions control system is an AECD under the Agency•s regulations. The following is 
intended to provide manufacturers with specific examples of the types of design elements that 
EPA considers to be AECDs, and which must be reported and justified in the application for 
certification. The following is not intended to be an exhaustive listing of all AECDs, but 
rather, is intended to provide guidance as to what may constitute an AECD. 

I . As set out in A/C 24-2, electronic engine control systems are AECDs, 
where the computer may receive inputs from various sensors and control multiple actuators 
that affect the emission control system. 

2. Current heavy-duty diesel engines employ retarded fuel injection timing as 
the primary emissions control device for NOx emissions. In such engines, the basic emission 
control system includes the software incorporated in the on-board computer that contains the 
operating parameters for fuel injection timing employed during FTP testing. Any mechanical 
system or software that alters the fuel injection timing that is employed to control emissions on 
the FTP is an AECD. Examples of such AECDs include strategies that adjust fuel injection 
timing based on barometric pressure, intake manifold pressure, engine rpm, fuel rate, average 
fuel rate, ambient temperature, actual or inferred gear ratio, intake manifold temperature, 
engine coolant temperature, oil temperature, the derivative(s) of these inputs, use of cruise 
control, idle periods, power-take-off (PTO) systems. or any similar inputs for the purpose of 
determining diesel fuel injection timing. A software strategy that is incorporated in the on
board computer, but does not command or change fud iajcction timing during the FTP test. is 
not considered employed during the FTP, or substantially included in the FTP. For example, a 
strategy that changes fuel iltjcction timing at ambient temperatures below F1P limits is not 
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employed during the FI'P and is not substantially included in the FI'P. 

3. In order to meet future emission staRdards it is likely that .manufacturers will 
use technologies such as exhaust gas recirculation (EGR) and/or NOx after treatment devices, 
perhaps in conjunction with fuel injection timing strategics. These systems will almost 
certainly require modulation by an engine computer employing softwue and/or hardware that 
embodies a control strategy. Mecliamcal or electronic elements of design that modify the 
operation of the BGR or after treatment devices are also AECDs. 

VD. Reporting AECDs 

Man~ers are required to describe all AECDs and justify any that reduce the 
effectiveness of the emission control system. The ABCD reporting guidelines below are 
effective for certification applications submitted to EPA on or after DCGCJDber 1, 1998. that 
relate to heavy-duty diesel engines. 1 

A manufilcturcr must, in the initial ecrtification application, provide the following 
information to satisfy its obligation to disclose electronic control AECDs that relate to diesel 
fuel injection timing. 

A technical description of the .AECD which e,tplains: 

(a) its purpose (for example. turbo charger protection at high operating temperatures, 
white smoke control on engine start-up), 

(b) the parameters sensed or controlled by the AECD (for example. sensing: engine oil 
temperature. engine IpID, engine fuel rate, barometric pressure; controlling: fuel injection 
timin ) g, 

(c) the conditions under which the AECD is activated to influence fuel injection timing 
or another part of the emission control system (for example, at cold oil temperatures, under 
overheat conditions), and 

(d) the impact of the AECD on engine c:rJ1Wions (for example, reduction in white 
smoke with increase in NOx). 

1 While this spc:cific guidance does not require resubmission of applications submitted before 
December 1, 1998, this docs not relieve mamimcturers from the obligation to oomply fully with the 
applicable resuJatioos for reporting and~ AECDs, consistent with previously issued guidance 
on these matters. 
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example, intake manifold air tanperature below 10°C), and the extent to which the AECD 
activates, deactivates. or modulates the operation of any part of the emissions control system. 
including fuel injection timing (for example, timing increases from 10 degrees B'IDC to 15 
degrees BTDC). 

3. A demonstration that the strategy is the minimwn strategy needed to offset 
the identified reason for-the AECD. 

4. For nonroad heavy-duty engines, the manufacturer should submit the base 
timing map ( e.g., the base timing over the range of engine and speeds and loads). 

· Attachment I contains a sample AECD report using these guidelines. 

VIII. . Screening Tools to Assist in Evaluating AECDs 

EPA will use three objective t~ols to assist in evaluating compliance with the defeat 
device prohibition. The first two tools arc emission pedonnancc screening tools called the 
Supplsnental EURO m Limits and Not-to--Exceed Limits, and only apply to on-highway 
heavy-duty diesel engines. The third tool is a set of design-based scrccmng criteria that apply 
to all heavy-duty diesel engines ( on-highway and nomoad). BP A will also use any other 
available information relevant to determine compliance with the defeat device prohibition. 

1. The Supplemental EURO m is a test based on the European steady-state 
engine certification test. The test consists of 13 steady-state modes covering a broad range of 
highway-type operating conditions. The Supplemental EURO m test demonstrates the 
emissions performance of engines over these highway-type operating conditions. TJie testing 
and technical requirements for conducting tlie Supplemental EURO m test are described in 
Attachment ll. 

An engine satisfies the screening criteria of the Supplemental EURO m test ifit meets 
the following emissions limits when tested in accordance with Attachment II: 

Pollutant Weighted Composite Emission Limit 

NOx ( or NOx + NMHC as appropriate) LOX FTP-based numerical standard or l.OX 
FEL as applicable 

HC ( or NOx + NMHC as appropriate) 1. OX FTP-based numerical standard or I .OX 
FEL as applicable 

co 1.0XFTP-based numerical standard or l.OX 
FEL as applicable 



Pollutant Weighted Composite Emission Limit 

PM ( cycle composite only, not weighted) I.OX FTP-based numerical standard or LOX 
FEL as applicable 

·FEL • Family Emission Limit for engines participating in the Averaging, Baolcing, and Trading 
program. 

If the manufacturer chooses to submit EURO m data, it should submit test results and 
other data specified in Section 1.1 of Attachment Il in its application xor certification, along 
with a statement that the test results oorrespond to the maximum NOx producing state that 
could be enoountered for a 30 second or longer period at each test point. 

EPA will use the Supplemental EURO m screening test and the emissions limits above 
to evaluate the performance of post.:.1999 model year on-highway heavy-duty diesel engines. 
EPA may use the screening test and emissions limits for prior model years. where appropriate. 

2. In addition to EURO m test results, BP A will use a Notwto-Exceed (NTE) 
tool to screen for a wide variety of potential defeat devices. The NJ'E defines a broad range 
of engine speed and load points (called the NTE Control Area). under which engines are 
c:,q,ected to emit at reasonable levels in all nonnal ambient conditions. A technical description 
of the NTE is also included in Attachment IL 

An engine satisfies the screening criteria of the NTE ifit meets the following emissions 
limits when operated within the NTE Control Area: 

Pollutant Maximum Allowable Limit 

NOx (or NOx + NMHC. where appropriate) 1.2SX FTP-based numerical standard or 
l.25X FEL as applicable 

Smoke filter smoke number of 1.0 

Alternate Opacity Steady State Limit 10 second average smoke opacity of 4% for 
a 5 in<m path limit 

Transient Limit 30 second average smoke opacity of 4% for 
a S inch path limit 

Note: ~ the Smoke or Alternate Opacity Limits apply, but not both. 

The manufacturer need not submit test data at the time of certification to satisfy the 
NI'E screening limits. However, the manu&cturer should state in. the certification application 
that the engine is designed to meet the NTE limits defined above and in Attachment Il, and 
have a sound technical basis for making such statement. 
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EP A will use the NTE screening test and the emissions limits above to evaluate the 
performance of post-1999 model year on-highway heavy-duty diesel engines. EPA may use 
the screening test and emissions limits for prior model years, where appropriate. 

3. Finally, EPA will use objective design-based screening criteria to evaluate 
specific AECDs with respect to the prolnl>ition against defeat devices. The design screening 
criteria are described in Atta.clunent m. 

A particular engine strategy, as reported in the certification application using the 
guidelines described in Section vn above, satisfies the objective design-based screening 
criteria if it is within the criteria described in Attachment m. Any allowance for strategies to 
protect against white smoke and misfire that increase NOx emissions wi11 only be available 
until a NOx + NMHC standard or requirement is applicable, as discussed more fully below 

EPA will use the design-based screening criteria to evaluate the performance ofpost-
1999 model year on-highway heavy-duty diesel engines. EPA may use the criteria for prior 
model years, where appropriate. 

IX. Evaluating AECDs During the Cm1iftcation Process 

I ·For on-highway heavy-duty diesel engines: 

Except as noted below, ifan engine manufacturer demonstrates to BPA's satisfaction 
that an engine family satisfies each of the three screening tools descnl>ed above and in 
Attachments n and m, including submitting the relevant test results and statements, then 
absent other information suggesting the e,dstence of a defeat device. EPA does not intend to 
pursue further investigation of the engine family for the purposes of certification with respect 
to the prohibition against defeat devices. 

If an engine manufacturer does not satisfy each of the three screening tools, EPA will 
evaluate the appropriateness of engine control strategies on a case-by-case basis. For example, 
if a particular design is not within the criteria of Attachment m, the manufacturer should 
demonstrate at the time of certification that the particular strategy is the minimum strategy 
necessary to protect against engine damage, white smoke or misfire. kty strategies or 
elements of design not discussed here will be addressed by BP A on a case-by-case basis during 
the annual certification process. 

EPA resCIVCS the right to use the Supplemental EURO m and NTE scrcenibg tests and 
limits descnl>cd herein to evaluate certification, assembly line, and in-use engines with regard 
to the prohibition against defeat devices, whether or not the engine manufacturer has submitted 
the information and test results descnoed above during the certification process. In addition, 
EPA reserves the right to conduct further investigation of 3IJY engine fiunily where appropriate 
under the circumstances. 
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2. · For nonroad diesel engines: 

The Supplemental EURO m and NTE screening tools are not applicable to nonroad 
diesel engines. However, if an engine manufacturer demonstrates to EPA' s satisfaction that an 
engine wnily satisfies the design screening thresholds in Attachment m, or the manufacturer 
bas sufficiently demonstrated that the particular strategy is the minimum strategy necessary to 
protect against engine damage, white smoke, or misfire, then absent other infotmation 
suggesting the existence of a defeat device EPA does not intend to pursue further investigation 
of the engine family for the purposes of certification with respect to the prohibition against 
defeat devices based on the kind of strategies discussed in Attachment m. The allowance for 
a minimum strategy to protect against white smoke and misfire will only be available until a 
NOx+NMHC standard or requirement is applicable, as discussed more fully below. Any 
strategies or elements of design not discussed here will be addressed by BP A on a case>by-case 
basis during the annual certification process. 

EPA reserves the right to conduct further investigation of any engine family where 
appropriate under the circumstances. 

X. Defeat Devices. Nnrmal Operation and Use and the Frail Engine 

The agency believes that the manufacturer is obligated to design and install an 
emissions control system that functions efFectivdy in the real world, i.e .. "in normal operation 
and use.'' The definition of defeat devices concerns the efFectivene$$ of the emissions control 
system during such real world operating conditions, and provides an exemption for disclosed 
AECDs that are justified in terms of protecting the engine or vehicle from damage. Given the 
myriad of potential operating scenarios, there are occasions when IDBilUfacturers are entitled to 
modulate the pollution control system, where fully disclosed, because it is necessary to protect 
the vehicle or engine from damage. However, whether an AECD is justified as necessary 
depends in part on considerations of currently available tcclmology. For example, engine 
protection would not justify an AECD if the need for engine protection is the result of 
inadequate design of the engine, when viewed in comparison to currently available technology. 

Some manufacturers have employed strategies that advance timing when the vehicle is 
operated at altitudes above a specified threshold, in some cases as low as several hwtdrcd feet. 
Significant pans ofthis c::ountry are at altitudes above this threshold. It is the agency's view 
that driving in these areas is included within normal operation and use. This guidance sets out 
altitude screening criteria for use in evaluating AECDs, based in part on the Agency's view of 
the technical capability of currently available technology. 

Many manumcturers have over temperature protection strategies that advance timing 
when coolant or other tem.peraturcS reach certain thresholds. While such engine prote<.tion 
strategies are clearly contemplated by the cx:empti.011 from the defeat device definition, the 
exemption would not apply where a manufacturer does not specify adequate cooling capacity 
for vehicles using the engine but relies instead on the over temperature protection strategy to 
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cool the engine in normal operation and use. In the sµmmer, many areas of the countiy 
experience rwmerous days where the temperature approaches or c:,cceeds 100 degrees F 
ambient. The adverse health impacts from excess NOx emissions - excessive ozone formation 
- are most acute on hot days. BP A believes that vehicle operation at I 00 degrees F and above 
is "normal" and that NOx emission controls can and shouJd be designed to work: on the hot 
summer days when they are needed the most. Accordingly, EPA will screen over temperature 
protection strategies to determine whether the cogine has been designed to operate without the 
need for over temperature protection during normal operation and use, and also whether the 
emission system degradation that OCCW'S when the strategy is activated is no more than 
necessary to protect a well-designed engine. 

Nearly all manufacturers of heavy duty diesels have installed pollution control systems 
that control HC at cooler ambient temperatures by advancing fuel injection timing, thereby 
degrading NOx control efficiency. Operation at cooler temperatures is "normal," except for 
extreme cold tem~es. However, absent the modification of the NOx control operating 
parameters, significant quantities of unburned hydrocarbons ("white smoke") could be emitted. 
EPA understands that current diesel engines may require fuel iltjection timing modulations 
under certain such conditions to prevent unwanted white smoke emissions or engine misfire 
conditions, and that current diesel engines lack the technology needed to adequately control 
both NOx and HC emissions in these cases. EPA intends to allow such strategies on current 
technology ~es, but only to the extent such strategies are necessary to overcome white 
smoke or engine misfire and only where such strategies represent the minimmn fuel injection 
timing advance necessary. 

XI. EnCorcement of the Statutozy Prohibition ,Asainst Defeat Devices 

EP A 1 s Office of Enforcement and Compliance .Assurance (OECA) is responm'ble for 
enforcing the statutory prohibition against defeat devices found in Section 203(a)(3)(B) of the 
Clean Air Act. OECA will use the same threshold levels and the same screening tests (i.e., the 
Supplemental BURO ID, NTE, and design criteria) when evaluating whether to investigate 
potential defeat device and AECD reporting violations. In general, if the engines in question 
satisfy the design-based criteria in this guidance and the SuppIC1?1eotal EURO m and NTE 
screening. OECA will consider those engines to be a lower priority for further investigative 
scrutiny. In addition, OECA intends to promulgate a specific grant of enforcement discretion 
until the NOx plus NMHC standards become effective and not to seek to enforce the defeat 
device prohibition as it relates to limited white sinokc and black smoke protection schemes for 
heavy duty diesels that use retarded injection timing as the principal NOx control measure. 
OECA will do so only where such schemes are fully disclosed in the initial application for 
certification and approved by the Offia: of Mobile Sources. However, OBCA rcsC'IVcs the 
right to conduct further investigation and to take enforcement action in any other circumstance 
where the strategy in question is an attempt to circumvent the threshold levels or the 
Supplemental EURO m and NTE screens or otherwise constitutes an unreported AECD, 
defeat device, or other violation of law. 
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Attachment I - Sample AECD Reporting Guidelines 

The following is a sample AECD reporting format intended to show the level of detail 
EPA expects from engine manufacturers when they report AECDs on heavy-duty diesel 
engines. The sample format is applicable to all electronically controlled heavy-duty diesel 
engines. The use of particular parameters or emission values is intended to be illustrative of 
the nature of the reporting required and not to suggest that BP A would approve or disapprove 
the particular AECD desc:noed. The sample report contains a limited number of examples; 
EPA expects that a typical heavy-duty diesel engine uses a number of additional AECDs. 

[Engine Company] uses the following electronic strategies as AECDs for engine family 
XSP0l2.9D6DAAW. 

Genel'al Overview 

[Engine Company] uses the following AECDs on its electronically controlled diesel 
engines: cold start, altitude, white smoke and misfire prevention, and inlet air temperature 
white smoke and misfire prevention. 

Each AECD determines an injection timing value for the given condition {altitude, 
temperature, etc.). The timing values from the individual AECDs are compared and the largest 
value is added to the base timing value. The resulting timing value is the final ECU timing 
command, for a given load and speed. Each ABCD is fully described below. 

Coolant Temperature Strategy 

Technical description - The coolant temperature strategy is used to prevent misfire and 
incomplete combustion when the engine itself is cold. A cold engine environment delays the 
start of the diesel engine combustion process which can cause misfire and allow unburned fuel 
(HC) to enter the exhaust in the form of white smoke. Furthermore, once combustion is 
initiated at low engine temperatu;res, the fuel does not bwn completely which produces PM in 
the form of black smoke. Advanced injection timing compensates for the ignjtion delay and 
accelerates the warming of the engine to temperatures which promote complete combustion. 

Engine coolant temperature is sensed via a the.nnistor located in the engine block. 
Below the cah'brated threshold temperature, iajcction timing 'is advanced as coolant 
temperature decreases. The strategy decreases white smoke/HC and increases NOx. Based on 
test data, we estimate that the NOx increase is 1~ than IO percent during operation of the 
strategy and that the strategy is operative less that 2 percent of the annual operating miles of 
this engine, which is ordinarily used in line haul applications. Because NOx generation is low 
-during cold temperatures, NOx levels remain below the FTP levels. This strategy is fully active 
and operational during the cold start portion of the FrP. · 
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Calibration description - Injection advance is initiated at coolant temperatures below SOF as 
described in Figure 1. 

[A statement as to whether these levels are within the thresholds provided in this guidance.] 

.Altitude strategy 

Technical description - The altitude strategy is used to prevcut engine misfire. Reduced 
engine cylinder pressures at high altitude delays the start of combustion, which can cause 
misfire and white smoke (HC) emissions. Tuning advance compensates for the ignition delay. 
A sensor located in the engine compartment measures ambient pressure. At ambient pressures 
below the calibrated threshold, fuel injection timing advance increases with reduced pressure 
(mcreased altitude). 

CalibraJim, description - Injection advance is initiated at ambient pressures less than 80 kPa 
(approximately 6,000 ft.) and increases linearly down to 50 kPa (approximately 12,000 ft.). 
See Figure 2. Based on field tests conducted in Denver in 1996, the extent of ad~ is the 
minimum needed to prevent misfire and white smoke. Review of the 30 point plot for this 
engine, attached, suggests a linear increase in NOx emissions from O at 6,000 feet to an 8 
percent increase at 12,000 feet. Other emissions are improved. 

[A statement as to whether these levds are within the thresholds provided in this guidance.]· 

Inlet Air Temperature 

Technical Description - The inlet air strategy is used to advance fuel injection timing under 
cold operating conditions to reduce engine misfire and reduce wbite smoke. A sensor located 
in the intake manifold measures the air temperature after the twbo charger and airwto-air 
intcrcooler. 

Calibration ~scription - The system is calibrated such that no timing advance is present 
unless the engine is operating below one-half maximum fueling, and the iutake manifold air is 
below SSF. Based on test data, the extent of advance is the minimum needed to prevent 
misfire and reduce white smoke. Figure 3 shows the intake manifold temperature versus 
amount of timing advance. 

[A statement as to whether this value is 'Within the thresholds provided in this guidance.) 
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Coolant Temperature Strategy 
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Altitude Timing Strategy 
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Intake Manifold Temperature Strategy 
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-Attacbmeot II - Technic:al and Testing Requirements for Supplemental EURO m and NTE2 

- l . J;UKU 111 xeqµn:ements. 1 ne weigmea average em1SS1on Jumt valUeS appJlcable to the 
EURO m test set forth in this guidance apply to engines tested using the EURO m steady 
state test and emission weighting protocols identified as the "ESC test" in A.nm:,( m to the 
Proposal adopted by the Commission of the European Union on December 3, 1997. 3 The 
modal test point definition and weighting factors will be taken directly from Annex m. Except 
as specifically stated in this attachment in all other respects testing shall be conducted in 
accordance with 40 CFR Part 86, unless the company proposes, and BP A approves, an 
alternative procedure. The applicable weighted. average emission levels and maximum 
allowable emission levels spcdfied in the guidance: apply to engines when new and in-use 
throughout the Useful Lin, ofthe_engine and during all normal operation and use. In order to 
satisfy the Supplemental BURO m screening guidelines, the manumcturer must adhere to the 
requirements and protocols described in Sections 1.1 through 1_3 below_ 

1.1. The manufacturer must provide weighted average emission results of all regulated 
gaseous emissions and cycle composite PM resuhs ftom the ESC test as pan of the 
certification process. In addition to the weighted average data, the manufacturer must 
supply brake-specific gaseous emission data for each of the 13 test points in the ESC 
test. For each of these 13 test points, the manufacturer must provide upon request the 
concentrations and mass flow rates of all regulated gaseous emissions plus C~ as 
well as exhaust smoke opacity (1'k" value) and the values of all emission-related engine 

2 If the manufacturer has received a waiver for certain emissions pW'Suant to 40 CFR 
86.094-23(c)(2)(i), then that emissions waiver applies to the Supplemental EURO m provisions as 
well. Except as specifically noted herein, all existing EPA regulatiom and policies shall apply to any 
testing conducted under this test protocol Excccdances of the EURO m and Not to Exceed Limits 
would be appropriate where the manufiwturc:r demonstrates to BP A's satisfaction during the 
certification process that the excess emissions are due to the requirements of engine starting, or 
conditions resulting from the need to protect the engine or vehicle against damage or accident and 
there are no other reasonable means to protect the engine or vehicle. In addition, during the term 
of this guidance, cxceedances would be appropriate if the manufacturer demonstrates to EPA's 
satisfaction during 1he certification process that the excess emissions arc due to extreme ambient 
conditions and that there are no reasonable means of meeting such limits under such ambient 
conditions. All procedures set forth in this attscbmeot sball be implemented in accordance with 
sound engineering practice. 

3 Proposal adopted by the Commission of the European Union on 3 December 1997, for 
presentation to the European Council and Parliament, titled Draft Proposal for a Directive of the 
European Parliament and the Council Amending Directive 88n7tmSC of3 December 1987 on the 
Approximation of the Laws of the Member States Relating to the Mear.ures to be Taken Asainst the 
Emission of Gaseous and Particulate Pollutants From Diesel Engines for Use in Vehicles." Fuel 
meeting the specifications of 40 CFR. 86.1313-94(b) for exhaust emissions testmg will be substituted 
for the fuel specified. in this Directive. 
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control variables. 

1. 1.1 The ESC test shall be conducted with an emission-related engine control 
variables in the highest brake-specific NOx emissions state which could be 
encountered for a 30 second or longer period at the given test point. The 
marn1facturer shall include a statement that the test results correspond to the 
maximum NOz producing condition for a 30 second or longer period reasonably 
expected to be encountered at each test point during normal engine operation 
and use. 

1.1.2 An.y regulated gaseous emissions at any of the test points, or any interpolated 
points in the ESC control area (as defined in Section 1.2 below), shall be at or 
below the Not-to-Exceed Limits specified in the guidance if within the 
Not-to-Exceed Region as defined in Section 2 below. 

1.1 .3 As part of its certification application, the ID8IJllfacturer shall submit a statement 
that its engines will meet the applicable EURO m limit values and testing 
requirements during all normal engine operation and use, including the limits 
described in sections 1.2 - 1.3. 

1.1 .4 For the purposes of submission of the certification application, the manufacturer 
shall conduct the ESC test within the temperature range of 68F to 86F. 

1.2 For gaseous emissions, the 13 ESC test point results described in section 1.1, along 
with the four-point linear interpolation procedure of the ESC test protocol (Annex 
Ill, Appendix 1, Sections 4.6, 4.6. l, and 4.6.2) for intcnnediate conditions, shall 
define maximum allowable emission limits (Sec Figure 1). The ESC control area 
extends from the 25% to the 75% engine speeds, at engine loads of25% to 1000/o, 
as defined in ADnc:x m. 
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1.2.1 If the weighted composite ESC test result for any gaseous emission is lower 

ESC Maximum Allowable Emission Limits 
Sample - For filustration Only 

Figure 1 

than specified in the guidance, the 13 ESC test values for that pollutant shall 
first be multiplied by the ratio of the limit value to the composite value and then 
by 1. OS for interpolation allowance before dctetmining the maximum allowable 
emission limits of Section 1.2. 4 

1.3 In addition to the steady state testing protocols of the ESC test, engines may be 
tested \Dlder conditions that may reasonably be expected to be encountered in nonnal 
vehicle operation and use. The engine may be tested in a vehicle in actual use or on a 
dynamomcter, under steady state or transient conditions and WJder Yal)'ing ambient 
conditions. Test results within the ESC control area shall be compared to the 
maximum allowable emission limit for the same engine speed and load. The engine, 
when operated within the ESC control area, must meet with the maximum allowable 

' The JOO.A, ailowaIJCe for NOx at interpolated points found in Section 6.2.3 of Annex 1 of the 
December 1997 Directive for evaluating compliance within the limit valllCS of the Directive is reduced 
toS%. 
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emissions limits. 

l.3.1 Where the test conditions identified in 1.3 require departures from specific 
provisions of Annex m or 40 CFR Part 86 (e.g., sampling time) testing shall be 
conducted using good engineering practices. 

1.3 .2 When engine dynamometer testing is performed by the manufucturer 
under non-FTP c::onditions, such testing shall be done on existing 
equipmcot, and carried out only within. the limits of operation of 
available test equipment with regard to ambient temperature, lmmidity 
and altitude. EPA may conduct its own testing at any ambient 
temperature, humidity or altitude. 

1.3 .3 ·When tested under transient conditions, emission values to be compared. 
·to the maximum allowable limits shall represent an average of at least 30 
seconds. 

1.3.4 Until further guidance is issued. the humidity correction factors found in 
40 CFR Pan 86 shall be used for NOx. Outside the temperature raugc 
of 68-86 degrees F, NOx emissions shall be c::orrccted to 68F if below 
68F or to 86F if above 86F. 

2 . Not To Exceed I.irpih, The Not-To-Exceed Limits (NOx orNOx + NMHC, Smoke, 
and/or Alternate Opacity) 5J>CCiticd in the guidance apply to engines when tested under 
conditions which can reasonably be expected to be encountered in normal vehicle operation 
and use. The applicable Not-to-Exceed Limits specified in the guidance apply to engines when 
new and in-use throughout the Useful Life of the engine. In order to satisfy the Not-to-Exceed 
screening guidelines, the manufacturer must adhere to the requirements and protocols 
descn"bed. in Sections 2.1. 2.2. and 3 below. 

2.1. Except as described in paragraph 2.1.2, the Not To Exceed Control Arca includes all 
operating speeds above the "1S% ESC Speed" calculated as in section 2.1.1, and all 
engine load points at 300/o or more of the maximum torque value produced by the 
engine. In addition. notwithstanding the provisions of section 2.1.2, the Not To 
Exceed Control Area includes all operating speed and load points with brake specific 
tucl consumption (BSFC) values within 5% of the minimum BSFC value of the engine, 
unless during Certification the rnarn:rt'acturer demonstrates to the satisfaction of EPA 
that the engine is not expected to operate at such points in normal vehicle operation 
and use. Current engine designs equipped with drivelines with multi-speed manual 
transmissions or automatic transn:iissions with a finite number of gears are not subject 
to the 5% minimum BSFC additional NTE region. 

2 .1.1. The 15% ESC Speed is calculated usingthefurmula n1o + 0.1S(n111 - n1o ), 
wbe:re n1o and n 111 arc the low and high engine speeds defined in Annex DI. 
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Appendix I , Section 1.1 of the earlier referenced December 3, 1997 Proposal of 
the Commission of the Ew'opean Union. 

2.1.2. The area below 300/o of the ma,dmwn power value produced by the engine is 
excluded from the Not to Exceed Control Arca. 

2.2 Wrthin the Not-To-Exceed Control Area, the applicable Not-to-Exceed Limit 
value specified in the guidance applies to emissions ofNOx ( or NOx +NMHC where 
applicable), when averaged over a rrrinirnurn time of30 seconds. In addition, within the 
Not to Exceed Control Area, the SmoJce or alternate Opacity Limit values apply as 
specified in the guidance. Engines may be tested under conditions that may reasonably 
be expected to be encountered in normal vehicle operation and use. Testing by the 
manufacturer under non-FTP conditions shall be done on existing equipment, and shall 
be carried out only within the limits of operation of the available test equipment with 
regard to ambient temperature, humidity and altitude. EPA may test the engine in a 
vehicle in acrual use or on a dynamometer, under steady state or transient conditions 
and under varying ambient conditions. 

2.2.1 As part of its certification application, the manufacturer must submit a 
statement that its engines will comply with the applicable Not To 
Exceed and Smoke or alternate Opacity limit values under all conditions 
which may reasonably be expected to be encountered in normal vehicle 
operation and use. 

2.2.2 Until further guidance is issued, the humidity correction factors found in 
40 CFR Part 86 shall be used for NOx. Outside the temperature range 
of 68-86 degrees F, NOx emissions shall be corrected to 68F if below 
68F or to 86F if above 86F. 

3. ~plernental Emissions Test Smoke Measurements. Supplemental emissions test may 
involve steady-state or transient smoke measurements. Steady-state smoke measurements may 
be conducted using opaeimctcrs or filter-type smokemeters. Opacimeter types include partial
flow and full-flow. Only full flow opacimeters may be used to measure smoke during transient 
conditions. 

3.1 For steady-state or transient smoke testing using full-flow opacimetcrs, equipment 
meeting the requirements of 40 CFR Part 86, subpart I "Emission regulations for 
New Diesel Heavy-Duty Engines; Smoke Exba11st Test Procedure" or ISO/DIS-
11614 "Reciprocating internal combustion compression ignition ~cs.
Apparatus for measurement of the opacity and for determination of the light 
absorption coefficient of exhaust gas" is recommended. 

3 .1.1 All full-flow opacimetcr measurements shall be reported as the 
equivalent % opacity for a S inch effective optical path length using the 
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Beer-Lambert relationship. 

Zero and full-scale (1 OOo/o opacity) span shall be adjusted prior to 
testing. 

Post test zero and span checks shall be performed. For valid tests, zero 
and span drift between the pre-test and post-test checks shall be less 
than 2% of full scale. 

Opacimcter calibration and linearity cheeks shall be performed using 
manufacturer' s recommendations or good engineering practice. 

3.2 For steady-state testing using filter-type smokcmetcr. equipmer,.t meeting the 
requirements ofIS0-8178-3 and ISO/FDIS-IOOS4 "Internal combustion 
compression ignition engines - Measurement apparatus for smoke from engines 
operating under steady-state conditions - Filter-type smokemeter, is recommended. 

3 .2.1 All filter-type smokc:metcr results shall be reported as filter smoke 
mimber (FSN) that is similar to the Bosch smoke ffi:U11bc:r (BSN) scale. 

3.2.2 Filter-type smokemeters shall be calibrated every 90 days using 
mamifacturers recommended practices or good engineering practice. 

3.3 For steady-state testing using panial-tlow opac.imeter, equipment meeting the 
requirements of IS0-8178-3 and ISO/DIS-11614 is recommended. 

3 .3 .1 All partial-flow opacimeter measurements ahall be reported as the 
equivalent % opacity for S inch effective optical path length using the 
Beer-Lambert relationship. 

3.3.2 Zero and full-scale (100% opacity) span shall be adjusted prior to 
testing. . . 

3.3.3 Post test zero and full scale span checks shall be performed. For valid 
tests, zero and span drift between the pre-test and post-test checks shall 
be less than 2% of full scale. 

3 .3.4 Opacimeter calibration and linearity checks shall be pc:rfonned using 
manufacturer·s recommendations or good engineering practice. 

3.4 Replicate smoke tests may be run to improve confidence in single test or 
stabilization. If replicate tests are run, 3 additional valid tests will be run, and the 
final reported test results must be the average of all the valid tests. 
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3.5 A minimum of30 seconds sampling time will be used for average transient smoke 
measurements. 
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Attachment m -Design Screening Thresholds 

Cold Operation (White Smoke).SU:atem,es 

In general, manumcturcrs advance diesel fuel injection timing under cold operation 
conditions to prevent misfire and limit white smoke and black smoke. Cold temperature fuel 
injection timing ad~ance is generally used when 1) the engine itself is cold, and/or 2) the 
combustion air is cold. 

Cold Combustion Air 

Air temperature is generally measured either within the engine intake manifold (after the 
turbo charger and air cooler}, or in the pro-turbo charger side of the intake system (under the 
hood of the vehicle or equipment or in the air cleaner). For engine systems that measure intake 
manifold air temperature to determine cold air fuel injection timing advance, EPA is 
establishing a screening threshold or 60F. For any intake manifold temperature strategy that 
advances injection timing at intake manifold temperatures above this threshold, the 
man.ufacturer must demonstrate that the strategy is the minimum strategy necessary to protect 
against engine damage, white smoke, or misfire. For any system that measures air temperature 
on the pre-turbo charger side of the intake system (i.e. ambient of undcrhood air), the 
manufacturer must demonstrate that the strategy is the minimum strategy ncccssazy to protect 
against engine damage. white smoke, or misfire. 

Cold Ehgine 

Engine temperature is generally measured either in the engine coolant system or the engine 
oil system. A/C 24 stated that AECDs that reduce the. effectiveness of the emission control 
system in response to engine temperature (as sensed by a direct measure such as oil or coolant 
temperature) are generally acceptable provided the adverse impact occurs outside the range of 
normal, stabilized operating temperatures. For the purposes of this guidance. normal, 
stabilized operating temperature shall be considered to be within 5 percent ofthennostatically 
controlled engine operating temperature (measured in degrees Fahrenheit). 

Altitude Strategies 

In general, manufacturers advance diesel tuel injection timing at higher altitude conditions 
to reduce the risk of turbocharger damage. prevent misfire and limit white smoke and black 
smoke. EPA is establishing a screening threshold ofS,500 feet (or the equivalent pressure). In 
addition, when dcsccnding from an altitude above 5,500 feet (or tbe equivalent pressure), the 
altitude timing advance may not mnain engaged below 5,300 feet. For any altitude strategy 
that advances injection timing at altitudes below the 5,500 feet threshold, or which maintain 
timing advance below the 5,300 feet threshold, the manufacturer must demonstrate that the 
strategy is the minimum strategy necessary to protect against engine damage, white smoke, or 
misfire. 
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Acceleration and Rapid Load Change Strategies 

In generaL engine manufilcturers advance diesel fuel injection timing under conditions of 
rapid acceleration or rapid load changes to prevent misfire and limit white smoke and black 
smoke. Once a rapid acceleration or load change is detected, the tinii.ng advance may last up 
to several seconds. EPA is establishing a screening threshold of 3 seconds of timing advance 
for a rapid acceleration or load strategy. For any acceleration strategy that advances injection 
timing for longer than three seconds per rapid acceleration or load change. the manufacturer 
must demonstrate that the strategy is the mirrirnum strategy necessary to protect against engine 
damage, white smoke, black smoke, or misfire. 

Idle Strategics 

In general, engine manufacturers advance diesel fuel injection timing under idle or extended 
idle conditions to prevent misfire, limit white smoke and/or maintain stable engine operation 
and temperatures. BP A is establishing a screening threshold such that all idle strategies must 
~ limited directly to an engine operating parameter such as coolant temperature, oil 
temperature, etc., that would indicate the need to advance timing to prevent misfire, limit white 
smoke and/or maintain stable engine operation and temperatures. 



From: 
To: 

Linc, 

Bunktc taPo 
Hetmt AonettdA88; Webrty Lio(· LQucenm lactleCtABB; tpMn QucOA&B: Morta IboroasOA88: 
LCrojcux. Sb«PofWB; Gcevcf Justin• )lds$pn Judy; lld...kllt Wriglt PAYIM 
e.ttmoo svaa· Miooa::s, ma; O>Dco, Janet 
'Re: Aprl Meeting wtch Marceda 
Flld.,y, April 01, 2016 2:48:00 PM 

Please schedule the Mercedes meeting after noon to make sure Annette can · 
· , t I . I ' • I II • for the staff in California. 

I am not asking for that if we don't need it, but if we do need such a meeting 

this might be a good time to have it. 

Cle & Justin, 

Annette will be with us on the 4no from around 10:30 to 5:00. Linc is scheduling one meeting with 

Mercedes that Annette will need to participate in. If either of your teams have worl( that it would 

make sense to discuss with Annette and me together, this would be a good time to have those 

meetings. We would plan to tie the appropriate California staff In by video. Justin If you and Jackie 

are ready, this might be a good time to talk about dividing up A[CD and OF review work. 

Sue. 

Can you try to get us C35 from 11 to 6 PM with a video unit? I would like to be able to use the same 
meeting all day for meetings with the various canrornla staff and our team. At the moment, I think 

the only meeting with an outside party will be Mercedes. 

Thanks. 

Byron 

.......... , ..........•.•.. 
Byron Bunker 

Director Compliance Division 

Office of Transportation and Air Quality 

Environmental Protection Agency 

2000 Traverwood Drive 

Ann Arbor. Ml 48105 

Bunker Byron@PpsJ eov 
Phone : (734) 214-4155 

Mobile: (734) 353-9623 
•• •••••••• ••••••••• ••••••••••••• 

From: Hebert, Annette@ARB [mailto:annette.hebert@arb.ca.gov) 
Sent: Friday, April 01, 2016 2:31 PM 



To: Wehrly, line <wehrly.linc@epa.gov>; Bunker, Byron <bunker.byron@epa.gov>; Lourenco, 
Jackle@ARB <Jackle.Lourenco@arb.ca.gov>; Nguyen, Duc@ARB <Duc.Nguyen@arb.ca.gov>; 
Montes, Thomas@ARB <thomas.montes@arb.ca.gov>; Lemieux, Sharon@ARB 
<sharon.lemieux@arb.ca.gov> 
Subject: RE: April Meeting with Mercedes 

Yes, and I will be there as well. But not at EPA until 1030 am or so, but there the whole day. So if we 
can make the meeting to accommodate my late morning arrival it would be appreciated. Thanks. 

<fnnettc ~ Chief 

Emissions Compliance, Automotive Regulations and Science (ECARS) Division 
California Air Resources Board 
(626)450-6150 

ahebert@arb ca,goy 

From: Wehrly, Unc [ma11to:webclv,lloc@epa,goy] 
Sent: Friday, March 25, 2016 12:49 PM 
To: Bunker, Byron; Hebert, Annette@ARB; Lourenco, Jackle@ARB; Nguyen, Duc@ARB; Montes, 
Thomas@ARB; Lemieux, Sharon@ARB 
Subject: RE: April Meeting with Mercedes 

The presumption with Mercedes was that this meeting would be in Ann Arbor. 

Linc Wehrly 
Director, Light-Duty Vehicle Center 
Compliance Division 
Office of Transportation and Air Quality 
United States Environmental Protection Agency 
(734) 214-4286 

wehrly,liac@epa,sov 

From: Bunker, Byron 
Sent: Friday, March 25, 2016 3:45 PM 
To: Wehrly, line <webclv,lioc@epa gov>; Hebert, Annette@ARB <annette hebert@arb ca,sov>; 
Lourenco, Jackle@ARB (Jackie Lourenco@arb ca sov) <Jackie Lourenco@arb ca,goy>; Nguyen, 
Duc@ARB <Que Nguyen@arb ca scv>; Montes, Thomas@ARB <thomas montes@acb ca ecv>; 
Lemieux, Sharon@ARB <sbaeoo lemieux@acb ca eov> 
Subject: RE: April Meeting with Mercedes 

April 20th works well for me. Is this In AA or El Monte? If AA, we should see if anyone from ARB 
that will be in Chicago on Tuesday wants to come to AA for the meeting . 

•••••••••••••••••••••••••• 
Byron Bunker 
Director Compliance Division 



Office of Transportation and Air Quality 
Environmental Protection Agency 
2000 Traverwood Drive 
Ann Arbor, Ml 48105 
Bunker Byron@epa gov 
Phone: (734) 214-41SS 
Mobile: (734) 353-9623 
•••••••••••••••••••••••••••••••• 

From: Wehrly, Linc 
Sent: Friday, March 25, 2016 3:28 PM 
To: Bunker, Byron <bunker byron@epa sov>; Hebert, Annette@ARB <annette bebect@arh ca iPv>; 

Lourenco, Jackie@ARB (Jackie Lourenco@arb.ca gov) <!ackje,Lourenco@arb ca gov>; Nguyen, 
Duc@ARB <Due Ncuyen@arb ca.gov>; Montes, Thomas@ARB <thomas,montes@arb ca gov>; 
Lemieux, Sharon@ARB <sharon leroieux@arb ca,sov> 
Subject: April Meeting with Mercedes 

All, 

I spoke with Latane Montague and Mercedes could meet on April 20th instead of the 19th to 

continue the diesel discussion. Does the 20th work for everyone? I told him I would get back with 
him early next week. 

Thanks, 
Linc 

Linc Wehrly 
Director, Light-Duty Vehicle Center 
Compliance Division 
Office of Transportation and Air Quality 
United States Environmental Protection Agency 
(734) 214-4286 
webclv !ioc@epa.gov 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Byron, 

Montague 8, Latane 
Bunker. Byron 

Joerg asked me to forward two items in follow-up to your joint meeting with Chris. 

The first is a pdf with the EU regulations that were discussed during the meeting that contain the EU 

definition of defeat device and related exceptions. The key sections are on page 5 and are 
high lighted in yellow. 

The second pdf is the final version of the powerpoint Dr. Breuer presented, which has a few changes 

from the pre-meeting drafts. As we discussed, the slide presentation contains confidential business 

information. and has accordingly be marked Confidential. Mercedes submits it with a request for 

confidential treatment under the appropriate FOIA exemptions. 

Please let me know if I can provide any further information. 

Best Regards, 

Latane 

About Hogan Lovells 
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells International LLP. 
For more information, see www hoganJoveUs com. 

CONFIDENTIALITY. This email and any attachments are confidential. except where the email states it can be disclosed; it 
may also be privileged. If received in error, please do not disclose the contents to anyone, but notify the sender by return 
email and delete this email (and any attachments) from your system. 



From: 
To: 
Subject: 
Date: 
Attachments: 

Byron, 

Montague. R. Latane 
Bunker. Byron 
FW: Confidential Mercedes Presentations from January 20 Meeting at CARB in El Monte 
Monday, March 14, 2016 1:59:07 PM 

Attached are the meeting presentat ions from our meeting on January 20 with CARB, Linc and Joel 

(that we submitted with a request for confidential treatment). 

John Lippa will get the NOx by test phase data and the A2L to Linc shortly with cc to you and me. 

Best Rega rds, 

Latane 

From: Montague, R. Latane 
Sent: Thursday, January 21, 2016 5:38 PM 
To: jlourenc@arb.ca.gov; Wehrly.linc@Epa.gov 
Subject: Confidential Mercedes Presentations from January 20 Meeting at CARB in El Monte 

Jackie and Linc, 

Thanks for the opportunity to meet yesterday in Ca lifornia (and by phone) to discuss the CARS 

and EPA diesel testing program results for the 

Mercedes asked me to make sure you had the final version of the materials presented. They 

also asked me to make sure you understood that the materials are confidential, and to take 

any necessary procedural steps to make it clear that they have been submitted to EPA and 

CARB under a request for confidential treatment, and get the benefit of al l applicable FOIA 

and CPRA exemptions. 

Accordingly, the attached materials have been marked CONFIDENTIAL. They contain 

confidential business information and trade secrets, and should be protected from disclosure 

under both the California Public Records Act (Cal. Gov. Code§ 6254.7(d) and§ 6254(k)) and 

FOIA (5 U.S.C. 552(b)(4) and 40 CFR Part 2, Subpart B). 

Mercedes requests that confidentiality be granted in perpetuity and would appreciate your 

notifying me in the event that CARS or EPA receives a request for disclosure or otherwise 



seeks to disclose this information. 

If you have any questions about this request, don't hesitate to contact me at the number 

below. 

Thank you. 

Latane 

R. Latane Montague 
Partner 

Hogan Lovells 
Columbia Square 
555 Thirteenth Street. NW 
Washington, DC 20004 

Direct: + 1 202 637 6567 
Fax: + 1 202 637 5910 
Email: latane montague@hooan1ovens.com 

About Hogan Lovells 
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells International LLP. 
For.more information, see www hoaanJoveus com. 

CONFIDENTIALITY. This email and any attachments are confidential, except where the email states it can be disclosed; it 
may also be privileged. If received in error, please do not disclose the contents to anyone, but notify the sender by return 
email and delete this email (and any attachments) from your system. 



From: 
To: 

Montague. R. Latane 
Bunker. Byron 

Subject: RE: Meeting Materials for Dr. Breuer"s Meeting Tomorrow 
Sunday, March 13, 2016 6:00:51 PM Date: 

Byron, 

I spoke with Joerg Friday after your meeting, and I agree it would be good for us to get another 

meeting set up in the near fu ture to follow up on the January 20 meeting tha t was held in El Monte, 
perhaps in Ann Arbor this time. 

I will try to give you a ca ll Monday to discuss timing and content. 

From: Bunker, Byron [mailto:bunker.byron@epa.gov] 
Sent: Friday, March 11, 2016 6:41 AM 
To: Montague, R. Latane 
Subject: Re: Meeting Materials for Dr. Breuer's Meeting Tomorrow 

Thanks Latane. I really appreciate you sharing these in advance. 

I would avoid going through every slide and instead use the slides to make the two or three key 

points you want to make. I would also drop the slides that blame the NGO. Those aren't very 

compelling and they look like you aren't taking the issue head on when ascribe motives to the NGO. 

Better to assume they have the right motives and address the issue w ith facts about your vehicle. 

Thanks, 

Byron 

Sent from my iPhone 

On Mar 10, 2016, at 6:17 PM, Montague, R. Latane <latane montague@hoganlove!ls.com> wrote: 

Byron, 
As we discussed, here is the current draft of the materials Dr. Breuer will 
bring to his meeting with Chris tomorrow. 

Mercedes asked me to make sure EPA understood that the materials 
contain confidential information, and that we take any necessary steps to 
make it clear that they have been submitted to EPA under a request for 
confidential treatment, and get the benefit of all applicable FOIA 
exemptions. 

Accordingly, the attached materials have been marked CONFIDENTIAL 
and should be protected from disclosure under both FOIA (5 U.S.C. 
552(b)(4) and 40 CFR Part 2, Subpart B). 



Mercedes requests that confidentiality be granted in perpetuity and would 
appreciate your notifying me in the event that EPA receives a request for 
disclosure or otherwise seeks to disclose this information. 

I hope this information is helpful. 

Please don't hesitate to let me know if you have any other questions. 

Latane 

About Hogan Lovells 
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells 
International LLP. For more information. see www hoganloyells com. 

CONFIDENTIALITY. This email and any attachments are confidential, except where the email states it can 
be disclosed; it may also be privileged. If received in error, please do not disclose the contents to anyone, 
but notify the sender by return email and delete this email (and any attachments) from your system. 
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From: 
To: 

Montague B Latane 
Bunker. Byron 

Subject: Re: Meeting Materials for Dr. Breuer"s Meeting Tomorrow 
Friday, March 11, 2016 6:50:15 AM Date: 

Thanks Byron, that has been consistent with my advice and I will reiterate the high road 
approach! 

Latane 

On Mar 11, 2016, at 12:41 PM, Bunker, Byron <bunker.byron@epa.gov> wrote: 

Thanks Latane. I really appreciate you sharing these in advance. 

 
 

 

Thanks, 

Byron 

Sent from my iPhone 

On Mar I 0, 2016, at 6: 17 PM, Montague, R. Latane 
<Iatane.montague@ho~antovetts.com> wrote: 

Byron, 
As we discussed, here is the current draft of the materials Dr. 
Breuer will bring to his meeting with Chris tomorrow. 

Mercedes asked me to make sure EPA understood that the 
materials contain confidential information, and that we take any 
necessary steps to make it clear that they have been submitted 
to EPA under a request for confidential treatment, and get the 
benefit of all applicable FOIA exemptions. 

Accordingly, the attached materials have been marked 
CONFIDENTIAL and should be protected from disclosure 
under both FOIA (5 U.S.C. 552(b)(4) and 40 CFR Part 2, 
Subpart B). · 

Mercedes requests that confidentiality be granted in perpetuity 
and would appreciate your notifying me in the event that EPA 

(b) (4)



receives a request for disclosure or otherwise seeks to 
disclose this information. 

I hope this information is helpful. 

Please don't hesitate to let me know if you have any other 
questions. 

Latane 

About Hogan Lovells 
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and 
Hogan Lovells International LLP. For more information, see www hoganloveUs com. 

CONFIDENTIALITY. This email and any attachments are confidential, except where the 
email states it can be disclosed; it may also be privileged. If received In error, please do not 
disclose the contents to anyone, but notify the sender by return email and delete this email 
(and any attachments) from your system. 

<EPA Talking Points on TNO _ study3- I 0- I 6 _ Confidential.pdf.> 

<20 I 6-02-26 _JB Handout_ Confidential Draft.pdf.> 



from: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Byron, 

Montague B, Latane 
Bunker Byron 
Wehrly unc 
Meeting Materials for Dr. Breuer"s Meeting Tomorrow 
Thursday, March 10, 2016 6:17:28 PM 

As we discussed, here is the current draft of the materials Dr. Breuer will bring to his 
meeting with Chris tomorrow. 

Mercedes asked me to make sure EPA understood that the materials contain 
confidential information, and that we take any necessary steps to make it clear that 
they have been submitted to EPA under a request for confidential treatment, and get 
the benefit of all applicable FOIA exemptions. 

Accordingly, the attached materials have been marked CONFIDENTIAL and should 
be protected from disclosure under both FOIA (5 U.S.C. 552(b)(4) and 40 CFR Part 2, 
Subpart B). 

Mercedes requests that confidentiality be granted in perpetuity and would appreciate 
your notifying me in the event that EPA receives a request for disclosure or otherwise 
seeks to disclose this information. 

I hope this information is helpful. 

Please don't hesitate to let me know if you have any other questions. 

Latane 

About Hogan Lovells 
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells International LLP. 
For more infonnation, see www hoganioyeUs com. 

CONFIDENTIALITY. This email and any attachments are confidential, except where the email states ii can be disclosed; it 
may also be privileged. If received in error. please do not disclose the contents to anyone, but notify the sender by return 
email and delete this email (and any attachments) from your system. 



From: 
To: 
Cc: 
Subject: 
Date: 

Lavergne2 Josee CECJEC} 
Wehrly, Woe; Bunker. Byron 
eomns Kevin /EC/EC} 

Wednesday, December 30, 2015 4:26:10 PM 

Bonjour Byron and Linc, 

Did you have time to analyse these results? Any conclusions? 

Feel free to call me (613-990-7848) or Kevin (613-949-9285) during the first week in January ... 

Happy New Year to you both! 

From: Lavergne2, Josee (EqEC) 
Sent: December 11, 2015 2:21 PM 
To: 'Wehrly, Linc'; 'bunker.byron@epa.gov' (bunker.byron@epa.gov) 
Cc: Collins, Kevin (EqEC) 
Subject:  

Hi Linc and Byron, 

Attached are theallllll test results. We have noted very high NOx emissions at what seem 

to be fairly random times. The emissions jump up very high (2.5 g/mile) for a while, but then 

come down. This same phenomenon was observed during on-road PEMS testing. CO2 

emissions do not behave as if the vehicle were undergoing a regeneration, and we are as yet 

unable to explain the results. We will see if the phenomenon occurs again with the second 

-· which went into the testing lab earlier this week. 

l"m hoping that you will share your conclusion with us shortly, assuming that you have similar results ... 

Don"t hesitate to talk to Kevin if you have questions, 

{lo4ie~~ 
Manager, Vehicles and Engines Testing for Emissions Verification (VETEV) 

Transportation Division 

613-990-7848 

Gestionnaire, Essais et verifications des emissions pour les vehicules et les moteurs (EVEVM) 

Division du transport 

(b) (4)



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Layergne2 JoseelEC/EC) 
Wehrtv. Linc; Bunker Byron 
comas Kevin rmeo 
Friday, December 11, 2015 2:23:39 PM 

Hi Linc and Byron. 

I'm hoping that you will share your conclusion with us shortly. assuming that you have similar results ... 

Don't hesitate to talk to Kevin if you have questions, 

fl<J4ieL~ 
Manager, Vehicles and Engines Testing for Emissions Verification (VETEV) 
Transportation Division 
613-990-7848 
Gestionnaire, Essais et verifications des emissions pour les vehicules et les moteurs (EVEVM) 

Division du transport 



From: 
To: 
Subject: 
Date: 

ioerg breuec@dairoler com 
Bunker. Byron; Charm1ev. William; wjlJiam craven@mbusa.com 
AW: Detroit meeting topic 
Thursday, January 08, 2015 5:00:41 PM 

Thanks for the fast feedback! 

We certainly do not intend to get into technical discussions in this meeting - if Chris Grundler could 

provide some indications regarding the timing of EPA's next steps we would be very happy. 

Mit freundlichen Grii8en/ Kind regards 

Dr. Jlirg Breuer 

Director Certification, Regulatory Affairs & Environment 
Mercedes-Benz Cars, Daimler AG 
059/H I 04 - RD/FZ 
D-71032 Boblingen 

+49 7031 - 90 82944 
+49 160 8654546 

Daimler AG 
Sitz und Registergericht/Domicile and Court of Registry: Stuttgart 
HRB-Nr./Commercial Register No. 19360 
Vorsitzender des Aufsichtsrats/Chairman of the Supervisory Board: Manfred Bischoff 
Vorstand/Board of Management: Dieter Zetsche (Vorsitzender/Chairman), Wolfgang Bernhard, Christine 
Hohmann-Dennhardt, Wilfried Porth, Hubertus Troska, Bodo Uebber, Thomas Weber 

Von: Bunker, Byron [mailto:bunker.byron@epa.gov] 
Gesendet: Donnerstag, 8. Januar 2015 22:53 
An: Charmley, William; Craven, William (171) 
Cc: Breuer, Joerg (059) 
Betreff: RE: Detroit meeting topic 

Chris is certainly aware of the timing and the importance of getting this right. There is no 

preparation necessary for Chris to talk about that. 

If Professor Weber wants to talk about the appropriate test weight, I would suggest that discussion 

should be done with our technical team at another time. 

Thanks, 

Byron 

************************** 

Byron Bunker 

Director Compliance Division 

Office of Transportation and Air Quality 

Environmenta l Protection Agency 
2000 Traverwood Drive 



Ann Arbor, Ml 48105 

Bunker.Byron@epa gov 
Phone: (734) 214-4155 

Mobile: (734) 353-9623 
********** ********************** 

From: Charmley, William 
Sent: Thursday, January 08, 2015 3:48 PM 
To: wllliam.craven@mbusa.com; Bunker, Byron 
Cc: joerg.breuer@daimler.com 
Subject: Re: Detroit meeting topic 

Bi ll - I will ask Byron to weigh in on t his 

Byron · please take a look at Bil l's question. Cou ld Chris be prepared to talk about this? 

Thanks 

Bi ll 

Bill Charmley, US EPA 

Assessment and Standards Division 

Office of Transportation and Air Quality 

Ann Arbor, M ichigan 

Desk ph = 734-214-4466 

Mobile ph = 734-545-0333 

Email = charmley.will iam@epa.gov 
From: wimam.craveo@mbusa .com 
Sent: Thursday, January 8, 2015 3:25 PM 
To: Charmley, William 
Cc: joerg.breuer@dalmler.com 
Subject: Detroit meeting topic 

Bill, 

 What 

do you think? 

Bill 

William Craven 
General Manager. Regulatory Affairs 
Daimler 
1717 Pennsylvania Ave, Suite 825 
Washington , DC 
Phone-(202) 649 4509 
Mobil- (202) 361 0121 

(b) (4)
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